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The Silent Partner of 
Profitable Foundry Production .... 


N THEIR courageous efforts to keep business- 
| es afloat and to obtain a fair living during 
the gradually diminishing volume of the past 
two years, foundrymen as well as others have 
finding 


been confronted with the problems of 


ways to improve production and at the same 


time cut their costs. 


This has required a lot of careful study of 


products, machines and methods to 
short cuts to speed and economy without sacri- 


ficing accuracy. 
Job Study Reveals Versatility 


A far reaching investigation of production 


would bring to light the fact that among the 
thousands of molding machines at work, some 
are making molds for such tiny castings as 
sprinkler head fingers weighing less than a half- 
ounce each; some are used in casting small ball 
races which are even lighter; others are busy 
in the manufacture of fittings, valves, railroad 
and automobile parts of all kinds, and so on, 
all the way up to molding capacities in excess 


of 15 tons. 
A Specific Case of Size 
One interesting “case history”’’ was described 
in an article which appeared recently in the edi 
torial columns of a foundry journal, from which 


the following excerpt is quoted: 


“It is a Tabor machine of shockless type, 
having a rollover table 126” x 78”, capable 
of jarring 24,000 pounds and rolling over 
pounds, having a pattern draw of 
50”. The table is drilled with standard pin 
centers for flasks and patterns. In many 


PS O00 


cases patterns are fastened quickly to the 


discover 


Molding Machines found 
amazingly adaptable to needs 


of modern shop practice 


table without the use of a pattern board 
As many as nine pattern changes are made 
in a day without appreciably slowing up the 
production.” 


Realizing that these statements are from a 


disinterested source and apply to a large ma- 
chine, any experienced foundry man will read- 
ily understand how much more fully and easil) 
this faculty of adapting a machine to its job « 


be applied to smaller machines on smaller wo 


In its experience covering the past forty-eight 
years, the Tabor Manufacturing Company has 
kept in step with the demands and development 
of the industry so that, today, the family of Ta- 
bor molding machines offers an ideal machine 


to meet the individual needs of any foundry. 


Why not take time now to question the speed 
accuracy and costs on your own work, and let 
increase 
Tabor 


No obligation involved: just address 


us talk with you about how you can 
your output and reduce your costs with 
machines. 
The 


cony Street, Philadelphia, Penna. 


>») 


Tabor Manufacturing Company, #225 T 





Tabor 36” Jar Rollover Pattern Drawing Machine amid 
part of its day's production 
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ORMALLY, the 
summer decline 
Getting Set in foundry op- 
TO START erations provides an op- 
portunity for revamping 
plant and equipment. 
Repairs, replacement, overhaul and rearrange- 
ment serve to put the shops in shape for the 
isual fall pickup. Present low rate operations 
and the long duration of slack demand have re- 
acted against this procedure in 1932. Many 
await the turn of the tide. However, a few 
have started and more have announced their in- 
tention of active maintenance and repair pro- 
August. An example is a mid-west 
steel foundry. Overhauling cranes, installation 
of additional sand conditioning and handling 
equipment, revamping sand blast and dust col- 
lecting units will provide work for employes of 
this shop. Further, it will give employment to 
men in the plants of equipment firms, provide or- 
ders for castings, steel and machinery plants. 
Multiplied many times this impetus will be ef- 
tive. Self help, initiative, courage such as 

s will turn the tide. Get set to start. 


grams in 


OR the first time 

in many months, 
buyers are becom- 

ing skeptical of cut 
Seconds and in- 
ferior quality products 

which thrive in a hard-driven buyers market 
taking toll. In an attractive sales publica- 
tion, David Brown & Son, British nonferrous 
manufacturer, quotes John Ruskin, eminent 
nineteenth century essayist and economist, as 


follows: 


Cut Prices 


BACKLASH 


prices. 


anything in the World 
make a little worse 
and the people who 
this man’s lawful 


“There is hardly 
that some man cannot 
ind sell a little cheaper, 
onsider price only are 
prey. 

Such a statement of acknowledged fact is just 
true today as when it was written. It ap- 

») es to the purchase of needed foundry sup- 
es, materials and equipment. Further, ic is 
law in the purchase of castings. Foundries 
t insist upon a price adequate to the quality 


Founpry—aAugust, 1932 


THE FOUNDRY 


for August 


of the castings furnished have nothing to fear 
in the return to buying sanity. Those that have 
cut their prices below manufacturing costs and 
have been tempted to shave and skimp are fac- 
ing a new reaction. 


EFINITE _ indica- 
tions of improve- 
ment are at 

hand. Production fig- 
ures, particularly in iron 
and steel lines have not 
recorded this fact. Economists, rendered cagey 
by past wrong guesses, are singing low. Bank- 
ers still protective camouflage against 
long range credit firing. Nevertheless, public 
confidence is returning and the man-on-the- 
street is loosing the permanent convexity of the 
mouth, his Atlas shoulders and is getting the 
lead out of his heels. Most hopeful sign is the 
attitude of foundrymen out of jobs. Few of 
them have been regular visitors to the wailing 
place during these trying times. They are game 
and many of them mighty competent and prom- 
ising assets to the next payroll on which their 
names will appear. Most of them have gained 
the athletes second wind. They are ready to ex- 
pend every last ounce of energy to make that 
next job worthwhile to them and to their em- 
ployers. 


That Last 
OUNCE 


wear a 


IGHLY refined 
cast steel, adapted 
What’s New for special high 


pressure requirements 
may be tied in a Knot as 
is shown by Fred T. Hays, 
Akron, O. (Page 12). In pattern work, produc- 
tion control rarely is attempted, but is thorough- 
ly practical and pays. (Page 14). Phosphorus is 
the pet deoxidizer for brass foundrymen. (Page 
16). With the microscope turned on every re- 
ducible cost item, Russell C. Miller shows how 
a study of 7500 actual determinations gives a 
practical formula for rating production on 
squeezer molding machines. (Page 20). The 
Fourth International Foundry Congress is held 
in Paris with exceptional program, papers and 
entertainment features. (Page 24). 
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Pours Steel in Pressure Castings 


Improved furnace practice and close contro! 


of every feature produce excellent product 


By FRED T.HAYS 


TEEL foundrymen who have had experience 
~ in the manufacture of castings designed for 
service under high pressure of gases or liq- 

uids and at extreme temperatures of heat and 
cold, realize the many and peculiar hazards in- 
cident to production of that line of castings. 
Variable metal thicknesses in different parts of 
the same casting add to the difficulty of securing 
a dense, clean, homogenous structure through- 
out. 


and defects that would not be noticed and that 
would not affect adversely castings used in al- 
most any other field. For that reason practically 
every pressure resisting casting offers a special 
study to the foundryman. A species of instinct 
or knowledge only gained through long experi- 
ence guides him in deciding on the important 
factors, heading. gating, chilling and condition 
of the sand to insure a casting perfectly clean 
and solid and with desirable or necessary physi- 
cal properties. 

Many Factors Await Decision 


foundry the patterns 
Occasion- 


In the general jobbing 
usually are supplied by the customer. 
ally the design and construction have been sub- 
jected to the approval of the foundryman, but in 
the majority of instances he is not consulted. In 
many cases his ingenuity is tested severely in 
developing a method for securing a satisfactory 
casting from ill designed patterns or rigging. He 
has to design heads and gates and see that they 
are placed in position to function properly on 
the casting. He has to decide upon the shape and 
application of shrink boards, plugs, hay rope, 
cinders, sawdust, or other devices or materials 
included with the sand of the mold and de- 
signed to facilitate the construction of the metal 
in the casting during solidification and cooling 
period. 

Proper location of chills and vents demand at- 
tention. Moisture, strength and permeability of 
facing and backing sand, are factors of prime 
importance and should not be left to chance or to 


12 


Hydrostatic pressure will expose minor flaws 


the manipulation of unskilled workmen. Co 
mixtures must be prepared to crush 
thus offer a minimum amount of resistance 
the contracting metal. 

With all these features under control, the 
still remains the problem of producing a suitab 


easily a) 


metal, one that possesses the necessary physi 
characteristics to meet the severe tests to whi 
it will be subjected in service. 

As a experiment 


result of extended 


search the Atlantic Foundry Co., Akron, O., h: 


developed a metal for use in pressure casting 
which it is claimed easi 


competitive 


a plain carbon steel 
can hold its own on a 
forged and welded products. 


users 


Reports from customers, prominent 


and r 


basis wilt 





hig. 1—Mold for a typical casting for high pressure service 
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teel pressure resisting castings, indicate that 


nproved furnace practice and close control of 


very feature are reflected in a highly satisfac- 
ry product. On one delivery of 244 pressure 
astings including Ls, Ts and valve bodies rang- 
ig in size from 2'» to 12 inches, only 11 minor 
elds were necessary in the customer’s assem- 
] ling department. On another shipment of 22 
irge Ls and Ts, the customer reported that the 
astings were 98 per cent perfect. A monthly 
elding bill of $150.00 formerly charged against 
f ie foundry by a large buyer of pressure castings 
as been reduced to less than $10.00. 
Steel Melted in Electric Furnace 
steel is melted in an electric furnace, 
the Pittsburgh Electric Furnace Co., 
Pittsburgh and operating on an acid bottom. The 
furnace has a rated capacity of 3000 pounds per 
hour, the usual amount melted is 6500 pounds. 
Klasticity and advantages of that type of melt- 
ing medium prove very satisfactory in a jobbing 
shop where requirements for heats range from 
1000 to 8000 pounds per heat. The average life 
of the roof and side walls is 600 heats. Average 
power consumption is 525 kilowatt hours per 
7 ton. With &-inch graphite electrodes the aver- 
ge electrode cost ton of metal 
elted., 


The 
lade by 


is 80 cents per 


electric melted plain car- 
to the method devel- 
Atlantic Foundry Co., 


refined mild, 
bon steel made according 
oped at the plant of the 


Super 





i i” 





2—A sprue at the far right conveys metal to two gates 


Oe ig. 
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A 
ig. 3 various tests of a steel falling in the 
soft range 0.22 to 0.25 per cent carbon 
Akron, shows the following chemical analysis 

and physical properties: 

Carbon 0.22-0.25 per cent 
Manganese 0.65-0.75 per cent 
Silicon 0.40-0.45 per cent 
Phosphorus 0.045 per cent, maximum 
Sulphur 0.045 per cent, maximum 


Ultimate tensile strength 74,000 pounds per 
square inch 

Yield point 46,000 pounds per square inch 

Elongation in 2 inches 34 per cent 

Reduction in area 52 per cent 
Properties of this plain low carbon steel de- 


veloped at the plant of the Atlantic Foundry Co., 
particularly elongation, reduction in area and 
extraordinary bending test, may be visualized 
more clearly by comparing them with the prop- 
erties called for in the specifications as outlined 
by the American Society for Testing Materials. 
Gives Standard Specifications 

Standard specifications for steel castings A 27- 
24, carbon steel for general service and for ships 
is divided into two classes: A, castings that are 
not heat treated and for which no physical re- 


quirements are specified; B, heat treated cast- 
ings in which the physical requirements vary 
according to whether the steel falls into the 


medium or soft grade. In class B the car- 
bon is not specified. The phosphorus in acid 
practice must not exceed 0.06 per cent and in 
basic practice not over 0.05 per cent. The sul- 
phur maximum is 0.06 per cent. 

In the hard, medium and soft grades the mini- 
mum tensile strengths in pounds per square inch 
is 80,000, 70,000 and 60,000. The percentage 
elongation in 2 inches on the same classification 
20 and 24. Reduction in area also shown 
in percentage is 25, 30 and 35. 

The bending test specified by the 
this steel on castings (Please turn to 


hard, 


“Bk 


A. S. T. M. on 
45) 


pade 








Fig i—The pattern 
maker must build pat 
terns which will mies 
tolerances laid down |! 
the engineering ck 





partment 


Tie Patternmaking To Production 


Vecessary controls provided to produce 


high quality equipment at minimum cos! 


By H. M. HARROLD opening sentence, to point out similarities i! 


making shoes and castings. This much is true 

Caterpillar Tractor Co. Both industries work with nature’s own mat 

rials. Cutting leather for shoe uppers is not a! 

LD-TIMERS in the shoe business often exact science. No two skins are alike. Much de 
have been quoted as saying profits are pends upon the human element. Likewise th: 
made or lost in the cutting room. It hardly foundryman cannot be absolutely sure of what 


vould be fair to apply that statement tothe pat- he is going to get until the castings are shaken 
tern shop. However, the patternmaker can ac- out of the sand. 

complish much in the way of economy by tying Part of the patternmaker’s job, then is to 
his job into the complete production picture. build patterns to obviate as much foundry dit 


There will be no atiempting here, despite the ficulty as possible. It is his business to build 
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AUTHORIZATION FOR PATTERN ALTERATION . " 
| INSPECTION REPORT 
esTimmaTED Cost £4,900 ORDER NUMBER © i PART NUMBER lJ 
O hy Vendor FOUNDA’ 
mene 
undry-1 MAKE NECESSARY JCTION PATT IAN LPMENT fF PartNo  lJ-292 Date 
lanning-1 PROI iG A XIMATELY 2 ASTINGS 8 w ; 
‘eo {ODEL TWENTY GEA » PART NO. 1J-29 GO past Nene - 
. . i) 
f CTION a 
aa . Z REMARKS 
| 1) 
O ; l san as ) je fr “ 2 le nen 
c ks to blu r lated 51 s n * td 
4 VU ks . 
c 
» Proceed wit roductton cas 
© 
Mos A wg . = ' . — - - - — | sae - ~ mp a (SPICTION Dart 
cee a ene TED OS oy 
Pig. 2 (Lett)—Patterns are authorized on a special form = sent from the planning department. Fig. 3 (Right)—Th 


inspector's report is an important check against production performance 
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which will produce castings with- 


pat erns 
olerances laid down by the engineering de- 
ment, patterns which will enable the found- 


pa 
rynan to make castings economically. 

e must build patterns so that those 
astings will lend themselves readily to various 


same 


machine shop and assembly operations which 
follow along in the natural manufacturing se- 
quence. He must keep in mind that he has an 


engineering and manufacturing problem all his 


ow 
Pattern Shop Important Link 


The point to be made is that the pattern shop 
is an important link in the manufacturing chain, 
and as each link in a chain completes a cycle 
within itself, so does the manufacturing of pat- 
have its starting and finishing points. 
Therefore, certain controls are necessary. These 
have been provided in the procedure followed by 
the Caterpillar Tractor Co., Peoria, Ill., to pro- 
duce the highest quality of pattern equipment 
requirements at the mini- 


terns 


to meet production 
mum of cost. 

For the moment what happens 
tween the inception of an idea and its incorpo- 
ration in the finished product—a tractor, for ex- 
ample. Someone gets the idea first. Maybe the 
sales department. If only such-and-such a model 


ould develop a little more power, we could do 


consider be- 


thus-and-so. 

What will it How will the change best 
be effected? These problems are turned over at 
once to the research department for initial de- 
velopment. An experimental machine is made, 
tested and approved as soon as the management 
gives the signal, and the plans then are turned 
ver to the engineering department. 

Up to this point the chief concern has been big- 


cost? 


ger and better tractors. Now it is time to con- 
sider the actual problem of manufacture. The 
engineering department, in a word, acts as a 


buffer between research and production. It must 
satisfy both departments. It must aim at bigger 
and better tractors and get them via the most 

nmomical production route through the shop. 


! bt 
t heep 
Lown 

readily 


is important 
patterns in 
condition and 


accessible 
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(Above)—Front view and Fig. 6 (Below )—Back of 


pattern record card 


Pig. 5 


Drawings are released to the planning depart- 
ment. Every part is lined up as to operations 
and scheduled through the various manufactur- 
ing divisions. The new engine will have a new 
cylinder head, a new exhaust manifold, in fact 
almost everything new. 

That means new patterns. 
for the planning department 
equipment and sample castings for the manufac- 
turing division to and approve before 


The procedure is 


to order pattern 


inspect 


proceeding with actual casting production 

An 
Fig. 2, 
the pattern division calling for certain new 
terns or for changes to (Please turn to page 46) 


order or pattern authorization, shown in 
is sent from the planning department to 


pat- 














Fig. I—Castings wer 
poured, cleaned, ground 
and tested in an excep- 


tionally short tim 


Phosphorus in Red Brass 


Serves as deoxtdizer tn addition to making 


the metal fluid and protecting the stream 


PARSONS 
Mansfield, O 


By R. W. 
Ohio Brass Co ‘ 


NE question submitted at the nonferrous 

round table the A. F. A. 

held in Chicago in May, 1931, was on the 
effect of phosphorus on brass and bronze, with 
special reference to slight traces of 0.01 to 0.02 
per cent. As it seems to the author that 
residual phosphorus would be con- 
semired alloys of modified 
having zine in per 
cent, it was felt that a report of such aspects of 
his 


discussion of 


those 
amounts of 


siderable in brass 


8 5-5-5-5 variety excess of 5 


this question as have come under observa- 


tion might be of interest. 


The alloy which the author has in mind has 


the nominal composition of 81.5 per cent cop 
per, 38 per cent tin, 7 per cent lead and &.5 pe! 
cent zine. Thus, it would fall within the classi 


fication, as made by Thews of those alloys which 
contain sufficient zinc so as not to require deox- 
idation in the molten bath but which require 
small quantities of phosphorus which act to pre 
oxidation during the pouring 


vent period of 


Phosphorus is used rather widely in foundry 
practice in the form of a phosphor-copper shot 
containing 10 to 15 per cent phosphorus, and in 
this article the term phosphorus often is applied 
rather loosely to the phosphor-copper alloy as 
well as to the element. 

Phosphorus is referred to freely in the litera- 
ture as a deoxidizer for brass and bronze, and in 
such sections as the Question and Answer de- 
partment of THE FouNpRy and elsewhere 1.0 
ounces (0.1 per cent) of phosphor-copper per 
100 pounds of metal frequently is recommended 
limits of 0.1 to 0.2 
are given, and occasionally consider- 


for red brass. Sometimes 
per cent 


ably more is not considered detrimental 
Small Amount Is Retained 


Which hay 
phospho! 


In the case of 0.1 to 0.2 pet 
been limits for 10 per 
copper, this would mean adding 0.01 to 0.02 pet! 
which 


Cent, 
given as cent 


phosphorus, of considerable would 
that the amount 
thousandths of 1 per 


zine or nearly so, 


cent 
retained would be 
cent. In 


amount of 


be lost. so 
a few bronze 


free from pho 
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1orus used often is several hundredths of one 


r cent. 
Before relating results of practical 
ade in this connection, it might be profitable 
to speculate on the manner phosphorus func- 
tions. A convenient measure of ability of an 
elementary metal to deoxidize may be had from 
consideration of the heat of formation of the 
sultant oxide. These values may be found in 
iy of several handbooks, and texts and compila- 
tions such as Table I from the Handbook of 
hemistry and Physics, have appeared previous- 
in foundry literature. The listed data on 
finity, applying as they do to room tempera- 
tures, do not necessarily hold at the tempera- 
tures of the red brass melt, nor does it follow 
that the order of elements as given will be the 
same at elevated temperatures. 
Table I indicates that tin has a greater affin 
vy for oxygen than has copper and, therefore, 
hould deoxidize copper as it generally is ac- 
pted that it does. However, it will be noted, 
lat the resultant oxide has a high gravity as 
ympared to the others listed, and we should 
ot expect it to free itself from the red brass 
elt (which has a gravity in excess of 8.0) as 
adily as a lighter oxide, such as that of zine. 


I 
I 
? 
} 


tests 


f 


Aids in Eliminating Oxide 


This is one reason for the marked improve- 
ent in casting properties brought about by ad- 
ditions of zinc to the tin bronzes, as in the case 
Navy G bronze. Since tin oxide is known to 
ve hard and is likely to dull tools during ma- 
hining, phosphorus usually is 
\dded to deoxidize tin bronzes and aid in the 
imination of the objectionable oxide. 
Aluminum and silicon, although ranking high 
s regards their affinity for oxygen, are not Lo 
‘ considered for red brass in view of their un- 
rtunate reactions with the lead. Magnesium 
robably is not a desirable impurity in red brass. 
Metallic boron, if it were available, would seem 
logical choice for investigation and study. 
Zine and phosphorus have 
onsiderable affinity for oxy- 


considerable 








Table II 
Capacity of Elements for Oxygen 
In forming the oxides given in Table I: 


1 oz. of Boron takes up 2.18 oz. of Oxygen 
1 oz. of Phosphorus takes up 1.29 oz. of Oxygen 


1 oz. of Silicon takes up 1.13 oz. of Oxygen 
1 oz. of Aluminum takes up 0.886 oz. of.Oxygen 
1 oz. of Titanium takes up 0.665 oz. of Oxygen 
1 oz. of Magnesium takes up 0.658 oz. of Oxygen 
1 oz. of Calcium takes up 0.400 oz. of Oxygen 
1 oz. of Manganese takes up 0.291 oz. of Oxygen 
1 oz. of Iron takes up 0.287 oz. of Oxygen 
1 oz. of Nickel takes up 0.273 oz. of Oxygen 
1 oz. of Tin takes up 0.270 oz. of Oxygen 
1 oz. of Zine takes up 0.245 oz. of Oxygen 
1 oz. of Copper takes up 0.126 oz of Oxygen 











oxidizing action of zinc, which is added in such 
relatively large quantities, should leave the 
melt (to all practical purposes) free from ox- 
ides, insofar as phosphorus additions are con- 
cerned and in view of the small amounts of the 
latter used. Why is it, then, that phosphorus is 
used to deoxidize red brass? 

Table II presents the matter in a little differ- 
ent light in that capacity of various elements 
for oxygen is shown. Here, other things being 
equal, the lighter the element, the greater its 
capacity. Phosphorus is second only to boron 
and considerably ahead of zinc. 

Even if the phosphorus trioxide, P.O., is con- 
sidered, the value still would be 0.773, which 
would not alter its position from a_ practical 
standpoint since silicon and aluminum are elim- 
inated automatically as Even 
though capacity of phosphorus for oxygen is five 
times that of zinc, the ratio of phosphorus to 
zine used in the foundry is much less than 1 to 
», So that the question is still not answered. 

Action of phosphorus certainly is debatable 
although reference to some of the availabl 
theories and information may suffice to shea 
some light on the subject. Clearly, copper ox- 
ide should not exist in the presence of tin, no 
should tin oxide be (Please turn to page 48) 


possibilities. 





en and are good deoxidizers 
yr red brass, with the former a 
ifle superior. Of those listed, 
nly these two elements have 
oiling points below the tem- 
erature of the red brass melt 


degrees 


phosphorus, 550 


ahr.: zine, 1688 degrees j 
‘al nn ke a Element Onxid 
ahr.). The oxidation prod- renee Cad 
ts are sufficiently light so Magnesium Mx 
Aluminum AbkQO 
lat they should be able to Titanium TiO 
‘ee themselves from the melt Silicon SiO 
; REIS boron Boo 
ithout great difficulty. It Moneanens Wal? 
ill be noted that the oxide of ~ a 
. me a *hosphorus P.O) 
iosphorus is extremely light Tin Sno 
. 2 P : lron FeO) 
seCO \ poron), ant 
ec nd only to | ron), an 1 in Nickel ars 
idition it sublimes instead oi Copper CuO 





Apparently the de- 


elting. 


Table I 


Ability of Elementary Metals 
To Deoxidize 


Heat of Formation of Onice l’roperties of Ox 
Calories Meltin 
Calories per Gram Point 
per Gram \tom of degs Specific 
Molecule Oxyeen Fahr Gravity 
151.9 151.0 1600 3 
143.0 143.0 [O00 24 
392.6 130.8 2700 4 
218.4 109.2 280 | 
191 45 l 
27°? 6 uO X 
mos “Oo ] 
S48 S4.8 j 
69.2 73.0 Sublin ! 
137.2 68.6 , 6.4 
65.7 65.7 "* 64 
7.9 1.0 ‘ 
i s 13.8 3 ; 














FouNDRY August, 1952 














Fire Furnaces with 





Fig. 1—Air furnace of 
15-ton capacity is fired 
with powdered coal 


Powdered Coal 


Cleanliness of plant and economy of operation 


are features of installation tn malleable shop 


BY FRANK S. O'NEIL 

Link Belt Co., 
NGINEERED to fit peculiar foundry re- 
quirements for production of malleable 
iron and promal iron, a modern installa- 

tion of pulverized coal equipment for melting 


Indianapolis 


furnaces, annealing ovens and boilers is in op- 
eration at the Ewart works of the Link-Belt Co., 
indianapolis. That malleable foundry has been 
in use some 17 years, all equipment hitherto be- 
ing hand fired. Products have been high qual- 
ity chain castings and industrial castings, pro- 
duced in accordance with latest practice. 


Coal Handled Automatically 


Cleanliness and orderliness of the plant are 
From receipt at the plant until 
it enters the furnace, coal is handled automati- 


impressive. 


cally, the entire system being absolutely dust- 
tight. Fig. 5 shows the general arrangement of 
various units and equipment. The fact that all 
furnaces, ovens and boilers were already in use, 
most of them for a considerable period of time, 


1s 


illustrates the ease of applying pulverized coal 
to old equipment. Few changes were required 
and the entire system was put in without inte! 
rupting plant schedules. 

The system consists of cryshing and pulveriz 
ing equipment, conveying lines, storage hoppers 
and feeding and firing units for different fur 
naces. Capacity of the preparation plant is suf 
ficient to permit adding more ovens or furnaces 
as production increases. Design will permit fu 
ture additions without disturbing the main sys 
tem or losing any part of present equipment 


Follows Path Through System 


Tracing the path of coal through the systen 
an incoming car is spotted over a receiving ho} 
per underneath the switch track and coal i 
dropped into that hopper. From there an in 
clined steel apron conveyor carries it to a dou 
ble-roll crusher in the preparation buildins 
alongside the track. The crusher has a capacit) 
of 86 tons per hour. The apron conveyor i 
equipped with a magnetic head pulley to tak 
out the tramp iron before coal enters the crush 
er. The crushed coal, reduced to 11',-inel 
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mps, drops into a bucket elevator, which car- 
es it to the concrete storage silo of 700-ton ca- 
icity, shown in Fig. 4. 

From the silo the coal is fed by a gravity chute 
to the pulverizer or kiln roller mill, where it 
pulverized and dried at the same time Air 
r drying coal in the pulverizer is heated in a 


parate oil-fired heater, and enters the _ pul- 
rizer at a temperature of 300 degrees Fahr. 


his gives a temperature of from 110 to 150 de- 


ees Fahr in the pulverized coal discharge pipe. 
Controls Degree of Fineness 

Automatic control is provided so that the 

ater is shut off when air reaches the desired 


aximum temperature. This can be regulated 
» suit Excess air used for drying 
passes through a cyclone collector at the top of 
the pulverizer and is discharged the 
building. The degree of fineness is under rigid 
ontrol and due to using air separation the de- 
sired maintained Dry pul- 
verized coal is discharged into a 60-ton capacity 
storage hopper and is ready for distribution to 


conditions. 


outside 


fineness is easily. 


the various furnaces and ovens. 

Distribution is made by a pneumatic convey- 
ing system from a central signal 
board at the main storage hopper. Coal is con- 
veyed through 4-inch pipe direct to various units 
o be fired. Before dispatching to the furnaces 
the coal is fed into a 5-ton weighing tank mount- 


controlled 


ed on a scale with weightograph attachment, 
which accurately records the amount of fuel 


A dust collecting line is installed, parallel ts 


the conveying line, which removes the fine coal 


pa 
a. 





ig, 2—Battery of 18 matleable iron annealing ovens show- 


ing main lines for transporting the coal 
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Pig. 3—Corner of the pulverizing plant showing the storage 


tank and the signal board 


dust carried off by the cyclone collector located 
at one of the furnaces. 

To illustrate the automatic this 
system, let it be assumed that coal is needed for 
a given furnace. The furnace attendant 
tuates a pushbutton and immediately a 


operation of 


ac- 


colored 


light appears on the central signal board, tell- 
ing the operator that coal is desired at the fur- 


nace in question. The operator then presses a 
button which releases the switching valve at the 
furnace the furnace 
open the pulling the chain. 
Automatically a different colored light flashes on 
the central control informing 
tor that the valve at the furnace is open 


and allows attendant to 


valve by pendant 


board, the opera- 


Supply Furnace with Coal 


Coal is conveyed by compressed air under 15 


to 35 pounds pressure and as soon as it reaches 
the 


closes the 


a predetermined level in the storage bin at 
furnace, an automatic limiting device 

At the same time 
the central 


that the 


valve and stops the coal flow. 
a third light flashes on at 
board to signal the 
has been supplied. 


contro! 


operator furnace 


The system is so interlocked that switching 
valves for drawing coal from the main line can- 
not be opened by the pendant chain until the 
operator at the central control board has re- 


leased the valve. The safety manhole cover on 
each individual hopper inter- 
locked so that no coal can be conveyed into the 
hopper if the manhole cover is not sealed prop- 


storage also is 


erly. Cost of transporting coal by compressed 
air averages about (Please turn to page 50) 
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Rating Squeezer Production 


Formula 


elements 


By RUSSELL C. MILLER 
Osborn Mfg. Co. 


FTER a long period of excellent progress 
A in scientific control of foundry materials 

and methods, and the more recent defi- 
nite efforts to gain better control of the costs, 
it is not surprising to see the searchlight of 
economy focusing sharply on control of direct 
molding costs, particularly on machine produc- 
tion. Direct molding usually occupies a 
key position in the cost structure. While it is 
true that blanket figures based on that cost fre- 


cost 


quently are revised for safe average operation, 
inaccuracy in that basic element causes a con- 
siderably expanded fluctuation in the sale price 
or casting cost of individual castings. 
Inaccurate selling prices traceable to poor con- 
trol of molding (direct molding 
cause real dollar losses to jobbing foundries, be- 
cause they are out of line with competition on 
the high prices, and take too little profit on the 
In departmental foundries distort- 
errors throughout 


rates costs) 


low prices. 
ed casting costs create cost 
the plant, with a similar effect on the finished 
product. 


Results of Molding Rate Control 


Material advantages of better molding rate 
control are numerous and more or less obvious. 
Money would be saved by the psychological ef- 
fect of knowledge by all concerned that the man- 
agement has definite control of this matter, elim- 
tug-of-war between the 


thus permitting 


inating the present 
molder and management, and 
closer rating of work. It would lessen the fear 
of a good producer of injuring the scale, leaving 
him maximum. It would 
help to classify molders for the profitable elimi- 
nation of laggers. <A clearer insight into the 
basic elements effecting these rates would equip 
the foundry executive better to devise changes 


free to produce his 


in practice, and predetermine the economy of 
such moves. Definite dependable data in this 
field would enhance greatly the work of trade 


associations. 
There are a number of methods in use for de- 


has factors for finding differen. 


of work and degree of influence 


many of which hay 
foundry manag 


termining this molding rate, 
considerable merit. While 
ment has reached the point where it is real] 
a branch of mechanical engineering, there ar 
still operations in foundry practice which vai 
from those of allied manufacturing to such an 
extent that rate control methods, proven satis 
factory in other branches, always can not be a] 
plied in the casting shop One of the principal! 
differing factors is the machine molding opera 
tion. Truly this is a high production 
with the aid of machinery, but 
each mold or unit requires the performance ot 
a long list of operations which are of a wide! 


process 


production ot 


different class or character; some operations r¢ 
quiring speed only, others skill, and others hard 
labor. 


Three Classes of Operations 


Extensive study of molding machine produ 
tion indicates that operations required to mak« 
a mold on any machine, or group of machines 
fall into three groups. The first group consist 
of those operations which, on any given type o 
machine, practically are standard to any job, and 
to which as a group a standard time can be a! 
lotted, 
which vary with the flask dimensions and pou 
ing weight. Operations in that 
ments of hard labor, and can be controlled prop 
erly only on the basis of physical effort required 
Figured along purely mechanical lines of foot 
pounds per dollar, minute, or 
relative value for that part of the 
be found for the varying conditions. 


The second group consists of operations 


group are els 


point, a correct 
work Cal 
The third 
group consists of special or extra operations such 
as setting cores, bands, chills, nails, extra rid 
dling, ete. By and listins 
other special operations an accurate control o 
maintained, 

methods of 


classifying cores 
values may be 
machines and applic: 
tion vary to such an extent at present that bas: 


these 


Types of 


rates for all types of production seem impracti 
cal. However, it is not too difficult, and woul 
seem beneficial, for any foundryman to formu 
late, along these lines, different 
producing unit in his foundry, or one which h: 
has studied in another plant, to establish a co! 


each type o 
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ct relative value for any work to be run on 
ony particular unit. In setting the standard 
ilue for Group 1, care must be exercised to 
ake sure that time is taken for performing 
1ese operations only at a best practical speed 
ith little fatigue, as much of the fatigue of 


roup 2 operations, which varies with the job, 
distributed through Group 1 operations. 
Squeezer molding is a comparatively simple, 
ne-mMan process very generally used, which fol- 
lows a practically standard procedure through- 
it the country. Therefore it has been possible 
» develop a simple formula which may be ap- 


plied for determining relative base values (piece 
rate, man-minutes, or points) for that class of 
work. By base values is meant values which, 


as obtained by the formula, are correct in their 
but for universal appli- 
adjusted on a 


to each other, 


ition they must be 


elation 


percentage 


basis to suit various local conditions. This per- 
entage factor is easy to determine, and its use 
standard procedure does not alter the rela- 
tions established by the formula. 
Find Different Elements of Work 


The 
1umber of 


basic formula necessarily consists of a 
factors for finding the different ele- 
work and their degree of effect It is 


not necessary to describe this data in detail, but 


ents of 


should be pointed out the data have been 
worked out carefully on the basis of observa- 
tions of that type of work in foundries from 


Maine to Texas. In outline the formula was de- 


rived as follows, using the skeleton designa- 


hions: 


i—-Time for group one, established by study 
as base. 

B—Time for group three, to be estimated or 
determined as required. 

k—Work filling flask 

F—Work rolling over 

Work lifting and closing cope 

H—wWork setting out 

J—Work pouring 





Table I 
‘*e . . ‘ 
Simplified Formula 
, a] . . 
For Squeezer Machine Molding 
FORMULA: 1.42+CX+—DY +.053K +1.42B 
I 
. Y 
0.00142 
0.00146 ( 
) 00149 ; 
OO] 
2 0.001 ‘ 
OOL6! + 
14 0.00164 4/ 
l 0.001¢ 4 
l¢ 0.00172 
0.001 
) OOLSS 
20 0.0018 lo4 
‘ ft) 
( ] ? 
CX (1000x0014 ‘ 
Dy Loo W154 4 
) tk j ; 
$28 $2 l t 
rOTAI BASE RATI i 
Some Group 3 Values (1.42B 
( { 01 l s 
( 06 (4 oc 
D 12 (8 
I 24 (1 
4 ; 
B 
\ c ( 
} e e 
I 
Or ( 1.42 
4 . 











L—Value of unit of work, 
as base. 

V—Value for unit of 
study as base. 


established by study 


time, established by 


Following skeleton formula was developed: 


VA L(E F#A-G H J) VB Rate 
Breaking this up and substituting, the fol- 

lowing working formula was found: 
1.42+..00045C (W-+ 2.48) +.00037D(W--2.82) 


053K+-1.42B—Rate in dollars per hundred. 


In this formula designations are as follows: 





(Please turn to page 58) 
Ta II 
‘ . 
Schedule of Base Rates 
4 F ili C] - . . >» . T 
o Facilitate Checking in Practical Use 
lepths 2 2 ; 3 4 4 7 
4 . l 1.7 2.01 2.25 +4 ) . bt 7 4 $ 4.61 ; 
D> 1.45 l 1.87 2.0¢ 25 + + 4! 4 4 ) 
4 ( l¢ 4 29 : $ 47 + 4 + 2 ( 4 
D l l l 2.12 7 4 34 4 74 ) 
I \\ l 4 7 | 14 
0 { ll { 4 4 o4 f 4 
\ 24 28 
( 0.90 l 7 22 1.27 1. 32 l 4 1.48 4 l 
“ 1 32 33 34 + 4 ‘ 43 4 4 
1.64 1.70 1 > ol ; ; 
Example of use on Floor No. 15 
Pattern Number —B-600 Size Flask 12x24inches 
Coy Dept Value 2.52 
Drag D \ e 2.12 
P W 10 Va 0.5 
( | t * 0.07 Value 0.10 *| e ( , 
I Base \ e 27 ¢ 4 ke ¢ a q ‘ 
\ i Value or R { 
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Fig. 1—Sectional 


of the cylinder 





FTER 12 years spent in experimental con- 

struction, of building up and tearing down, 

fe? veteran automobile maker, 
Cleveland, recently completed an engine which 
fair to assume an important place in avia- 
railroad, marine and other 
fields. The new engine is extremely compact 
and is constructed altogether of aluminum al- 
loys, with the exception of the nickel iron cylin- 
der sleeves, chrome nickel crankshafts and fuel 
crankshafts, connecting nitrided 
plungers and bushings of the fuel pump. 


stearns, 


bids 


tion, automotive, 


rods and steel 
Vibration practically is eliminated in this new 
engine where the eight 
are diamond fashion with 
16 opposed pistons as shown in full cross section 


two-stroke diesel type 


cylinders arranged 
in Fig. 2. The upper and lower crankshafts are 


connected by a train of double helical gearing 


at the rear end of the engine. 


Made in Several Sizes 


Several sizes of this engine are in contempla- 
tion. The example, and 
shown in the accompanying illustrations, weighs 
and 175 
1500 revolutions per minute. Controllable speeds 


recently completed 


2000 pounds develops horsepower at 
range from 200 to 1500 revolutions per minute. 
Cylinders are bored to 3', inches and the piston 
total travel of 10 

Operating on fuel oil it 

is 0.4 pounds 
scavenging the 
pounds per square 


stroke is 5 inches, a piston 
inches for each charge. 
that the consumption 
per horsepower hour. Air 


pressure of 4 


is claimed 
for 
cylinders at a 


inch is supplied by a_ positive pressure type 


» 


blower shown at the rear of the engine in Fig. 3, 


and made by the Roots-Connersville-Wilbraham 
Co., Connersville, Ind. 

The Space between the two sections in each 
cylinder is the combustion head where the 


charge of air is compressed and into which the 
fuel is sprayed immediately before 
combustion occurs. In the sectional view of the 
cylinder block Fig. 1, the four openings near the 


charge of 


Aluminum Castings Used 


In New Diesel Engine 


view 

block 

casting indicating loca- 
tion of various parts 


the exhaust manifold su 
rounded by a water jacket which also embrace 
the cylinders. The large chambers near the top 
are air chambers into which air is driven by the 


blower and taken into the cylinders as required 


bottom belong to 


Instead of using valves, each cylinder operates 


through a portin four sections. The upper ports 


are connected to the air chamber and the lowe! 
ports exhaust into the manifold near the bot 
tom. A heavy central rib where the half blocks 


are joined is designed to strengthen the cylinde! 
block. Spray injection nozzles and their operat 
ing crankshafts occupy the space within the re 
either side the air chambe1 
and the exhaust manifold below. The 
space is enclosed or covered by a plate attached 


cesses on between 


above 


by screw clamps to the frame and easily remoy 
able. 

the 
opposite directions 
When the uppe! 
the chamber alongside 


explosion, two 
forced in 


uncovered, 


Following the pistons in 
cylinder are 
the 
is cleared, air from 


each 
until 
port 
at 2 
the upper cylinder where it drives the explosion 
gas the 


simultaneously with the upper. 


ports are 
to 4 pounds pressure, ts forced spiraly into 


before it through lower port uncovered 


Leave Clean Charge of Air 


By the time the ports are covered again by the 
returning pistons, these gases have been forced 
out, leaving a clean charge of air trapped in th: 
space between the pistons at a pressure apreci 
ably above atmospheric before 


pressure com 


pression commences. This air is compressed i! 
the head space. At a predetermined point befor: 
center the fuel into thi 
fine spray 
pounds per square inch. 
atomizes 
Combustion 


top charge is forced 


under a gn) 
The 
the oil to an 
the 


space in a pressure of 


fine, fan shape 


spray extreme degree 


results from heat of compres 


sion. 
One of the principal advantages of the uppe 
and lower crankshafts is that uniflow of air is ef 
TH! 


FouNDRY August, 193 











ted through the cylinders in scavenging. As 
‘he upper and lower pistons recede on the firing 
troke, the four exhaust ports at the bottom of 
‘he cylinder are uncovered, and subsequently 
‘he four inlet ports at the top. Obviously the 
nlet ports are open after the exhaust ports close. 
\s air flows in under pressure, an excess is pro- 
ided which results in supercharging. 


Control Speed of Engine 


Special fuel nozzles of the needle valve type 
ire utilized. A 3-cylinder plunger pump main- 
tains constant pressure at each nozzle. Nozzles 
are operated positively by tapered sliding cam 
tappet. An ingenious method is employed for 
controlling the speed of the engine, providing in- 


stant response and flexibility within the speed 
range. Sliding fuel cam shafts are mounted at 
each side of the engine. They are connected 


through suitable links and the shaft at the left 
is equipped with a control handle shown at A in 
Fig. 3. The fuel opening is increased or de- 
creased by sliding the shaft toward the back or 
front of the engine. 

Castings for the engine were made at the 
Cleveland foundry of the United States Alumi- 
num Co. In the original design, the cylinder 








big. 2—Cylinders are arranged in the form of a diamond. 


as shown in this sectional drawing of the engine 
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of the engine showing the positive pressure 
blower at the left and the control handle at A 


hig. 3—View 


block with intake and exhaust manifolds, com- 
busition and water chambers, was a single cast- 
ing. An experimental casting was made to this 
design and sawed through the center as shown 
at Fig. 1 to note metal thickness in various parts 
and check up generally on the construction. 

However, on account of the extraordinary 
amount of work involved and the many unnec- 
hazards incident to making such an ex- 
ceedingly intricate mold, the pattern was split 
longitudinally along the center line in Fig. 2 
and a pair of half cylinder blocks, one right and 
one left, were from the pattern. 

The word pattern in this connection is used 
rather loosely, since the entire pattern equip- 
ment was made up of coreboxes. The outside of 
the mold was formed in dry sand cores and the 
vast number of interior pockets were formed by 
cores made from an oil sand mixture, in many in- 
stances vented with wax vent rods. 


essary 


cast changed 


Anchoring Provides Problem 


Problem of anchoring many of the cores with- 
out the aid of chaplets added to the difficulty of 
producing a casting to withstand pressure tests, 
and one free from internal fins that might inter- 
fere with circulation of water or air. 

By actual count 176 separate cores entered in- 
to the construction Since this 
was an original job, no jigs or gages were avail- 
able. In many instances the cores had to be fit- 


of each casting. 


ted in a clay thickness in the mold, then re- 
moved, the mold cleaned out and the core re- 
turned to place. Gages for reassembling the 


pasted cores were made during the preliminary 
fitting. 

Intricacy of the interior chambers limited the 
number and extent of the core prints that could 
without interfering with the construc- 
These small and limited number of prints 


be used 
tion. 
had to carry a greater load than usually is con- 
sidered satisfactory practice. This 
the reasons for forming (Please turn to page 49) 


was one of 

















Place de la Opera, one of the 

many beauty spots of Paris, 

1932, International Congress 

city. Illustrations courtesy 
French Line 


Fourth International Congress 


Will be held in Parts from Sept. 14 to 17 


following pre-conventton tours of France 


ARIS, France, holds the center of world 
foundry interest during September, when on 


the 12 to 17th the fourth international 


World Congress of Foundrymen will attract visi- 
While eco- 


tors from all participating countries. 
nomic conditions have prevented the formation 


of a large and representative 
party representing the Ameri- 
can Foundrymen’s association, 


that will be officially 
present in the offering of an ex- 


society 


change paper and by designated 
the 


members of association. 


The 
technical 
Tuesday to 


comprising 
will occupy 
Saturday of the 
While an ex- 


congress, 
sessions, 
week of Sept. 2. 
position of equipment and sup- 
plies will be offered at the Pare 


de Expositions, Porte de Ver- 
sailles, during a period of two 


weeks including the days allot 


ted to the convention. This ex 





minate Sept. 26 and have been planned to in 
clude the principal manufacturing and 
many of the scenic and historic spots of the coun 
try. During tours and the stay in Paris 
entertainment features have pro 
vided and many events of interest to the ladies 
of the party have 
ranged. 


cities 


these 
special been 


been ar- 


The congress will be preceded 
by a dinner and reception and 
dance for members attending, 

held Tuesday evening, 
13. The following morn- 
ing the official opening is sched- 
uled 
by a 


to be 


sept. 


for the Sorbonne, followed 
luncheon and formal in 
spection of the exhibition, and 
technical sessions. Thursday 
morning will be devoted to plant 
techni- 
cal sessions. Friday will be simi 
larly divided 
inspection 


inspections followed by 


between 
and 


factory 


visits afternoon 


hibition will comprise foundry and evening sessions. The lat- 
equipment and supplies from ter is to be a joint session with 
France and many other Euro- the French civil engineering so 
pean countries. ciety. The entire day of Sept 

Tours have been arranged to mM. Eugene NRenceray, pecstarnt, 17 is to be given over to techni 


Association 


ministrative 


These will start Sept. 9 and ter 


’ Pechnique de 
precede and follow the congress de France, is president of the ad- 
council of 

et Ronceray Co. 


bonderic 
cal sessions, closing with a joint 
Bonvillain ‘ . 

the Comite 


meeting with des 
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orze 


elegates to the congress will be received by the 


the French 
in the 


resident of 


Embraced 


and the closing ceremonies. 


Sunday the 


Republic. 


formal 


proceedings 


of the 


yngress is the American Foundrymen’s associa- 


annual exchange 
Considerations 


on 
oundry 


paper, 


Gingerich, 


oundness and Aluminum 
i. J. Rowe and L. M. 
ompany of America. 


British 


“Some 


Practical 


for Improving the 
Alloy Castings,’’ by 


hange papers also will be given. 


ist of papers is as 
Practical 
mproving the Soundness 


H. J. 


“Some 
Castings,” by 
\luminum Co. 
aaper; “A Few 
\lloy by Dr. 
i Birmingham, British 
xchange paper; “Contri- 
sution to the Study 
the Expansion Sand 
Molds and by J. 
Varlet, Societe Metallur- 
Long- 


of 
Causes of 


Castings,” 


of 
of 
Cores,”’ 
sique Esperance, 
loz and president of the 
Committee of 
Tech- 
de 
ex- 


Technical 
Association 
nique de Fonderie 
Belgique, selgian 


tne 


hange 
Oils,”’ 


paper; “Core 
M. Doskocil, 
Czecho-Slovak exchange 
Molding,”’ 
“Bronze 
M. Den- 


by 


‘Loam 
Fabre: 
by 


paper: 
by M. 
Furnaces,” 
ery: 
Societe 


Maillard, 


,ouis 


America, 
Defects in 


D. Hanson, 


des 


follows: 
Foundry Considerations for 
Aluminum 


of 


Rowe and E. 
American exchange 





Inseparable as the Seine from romance and beauty 


and 


Aluminum 
Belgian ex- 
The complete 


Alloy 
M. Gingerich, 
Aluminum 
University 


Sodium 





Carb onate 
with or with- 
out Addi- 
tions,’’ by M. 
Girardet and 
M. Lelievre, 
Usines de 
Pont-a-Mous- 
son; ‘**Pro- 
duction of 
High - Duty 
Cast-Irons by The Madeleine, classic as a Greciau 


Temple faces the swirl of varied cratic 


Supe rheat- 
ing and by 
Refining in the Low-Frequency Induction Fur- 


nace,’’ by M. Levasseur; “Considerations on the 
Qualities and the Elaboration of Metal in the 
; Manufacture of Steel 

' Castings in the Open- 

Hearth Furnace,” by M. 

Roger, Compagnie de 

Fives-Lille;: “Study of 


Cast-Irons With Low and 


Very Low Carbon Con- 
tent Made in the Cu 
pola,”’ by Dr. G. Delbart 
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High Test Cast lron 





Proprietary methods and the addition of var tous 


metallic and nonmetallic alloys give high results 


By R. S. MacPHERRAN 
Allis-Chalmers Mfg. Co., Milwaukee 


HE first of the treatments described in the 
I previous section of this article appearing 
in THE Founpry for July, is now in com- 
mercial operation under patent claims. The lat- 
ter is more or less tentative. There would seem to 
be a field here for development and one in which 
the alloys might be of service. However, the low 
cost of steel castings, may limit this process. 
Meehanite cast iron for which high physical 
values are claimed, is made in the cupola, elec- 
tric and air furnace, and involves the use of cal- 


silicide. The process covering the use of 


cium 





basic earth silicides is patented both in this and 
European countries. When made in the cupola 
the process makes use of over 75 per cent stee! 
scrap. By the technique of manufacture and the 
application of the process of decomposition of 
excess carbides and controlling the physical con 
stitution of the remaining carbides, metallurgi 
cal control is positive. In other words, it is 
claimed that not only does the process accurate- 
ly control graphitization and produce a given 
graphite content at will, but the form the 
graphite is equally well under control no mat 
ter what the size of section of the casting may be 

The metal Ermalite also should be mentioned. 
This is a patented metal which does not require 
heat treatment. It is made in an air furnace 
of the reverberatory type and melted in baths ot! 
120,000 to 140,000 pounds per melt. Represen 
tative physical properties which have been re 
ported are as follows: Ultimate strength, 50, 
000 to 65,000 pounds per square inch; 1 to 2 per 
cent elongation in 2 inches; arbitration bar 
transverse test—12-inch 5000 to 6000 
pounds; total deflection at center, 0.35 to 0.45 
inches brinell hardness ranging from 230 to 240. 
machine, 


of 


span, 


This iron is comparatively easy to 
being slightly tougher than gray iron. 
The average chemical composition of this met- 


al is that of the following analysis: 


Per ce 

Total Carbon ? 40-2.60 
Graphitic Carbon 1.60 00 
Combined Carbon 60- Rf 
Silicon 1.00 00 
Manganese 40 45 
Sulphur O7- .09 

15- .17 


Phosphorus 
Other similar patented processes could be de- 
scribed, but these few believed to be suffi- 
cliently representative to serve as illustrations. 
The practice of adding steel to cupola mix- 
As service requirements 


are 


tures is of course old. 
became more severe, the percentage of steel was 


Fig. 5—( Left) —Micrographs of cupola iron as cast with 
a tensile strength of 73,700 pounds and brinell hardness, 
285. The upper magnified at 100 and the lower, 2000 
diameters. The Total 
2.64; silicon, 2.14; sulphur, 0.08; phosphorus, 0.08; man- 
nickel, 1.12; 0.08 

denum, 


analysis is as follows: carbon, 


ganese, 0.69 chromium, and molyb- 
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increased until in 1913 the foundry cupola rec- 
ord of Allis Chalmers company shows that a mix- 
ture of 60 per cent steel was in use. The analy- 
sis of the resulting iron was approximately as 
follows: Carbon, 3.00 to 3.20 per cent; silicon, 1 
per cent; sulphur, 0.120; phosphorus, 0.30; and 
manganese, 0.80, and it was used for castings re- 
quiring good wearing surfaces. 

The standard arbitration test bars made from 
this mixture were either white or mottled and as 


such were not suitable for test. A thicker test 
bar would have been serviceable for this iron. 
Specimens cut from liners cast 1'2-inch thick 


broke at from 38,000 to 40,000 pounds tensile 
strength per square inch. 


Finely Divided Carbon 


Some few years ago the germ or nuclei the- 
ory of carbon particles became fairly well estab- 
lished. The natural reaction of many foundry- 
men was to reduce the number of these nuclei 
in the iron going into the cupola by reducing the 
percentage of pig iron charged and by increasng 
the percentage of steel. This first was done by 
running a mixture of nearly all steel with just 
enough ferrosilicon to make it come out of the 
cupola containing 1 per cent silicon. By this pro- 
cedure, it was thought to keep the metal free 
from graphite nuclei. The iron then was de- 
oxidized and grayed in the ladle by the addition 
of ferrosilicon, ferromanganese, and shot nickel. 
The iron this method is close 
grained and strong. 

This procedure has been modified in our own 
foundry by adding most of the ferrosilicon and 
ferromanganese in the cupola with only a small 


produced by 


amount of ferromanganese-silicon added in the 
ladle. The F ingot nickel may be added in the 
cupola or ladle. When added in the ladle, the 
nickel is preheated to a dull redness before add- 
ing to the partly filled ladle. In our experience, 
the use of nickel shot is to be avoided, especially 
for large ladles. 

Molybdenum, when the 
stream of iron in the spout in the form of pow- 
dered ferro-molybdenum. The alloy used con- 
tains 60 to 70 per cent molybdenum and is read- 
ily dissolved by the hot iron. No difficulty has 
een experienced with its use. The addition of 
nickel or molybdenum facilitates machining, in- 
reases the brinell hardness, and adds somewhat 
to the tensile strength. It is our practice to add 

per cent nickel or 0.35 per cent molybdenum. 
lowever, the 1 per nickel, will have more 
ffect on machining properties than the 0.35 per 
As the cost of molybdenum 


used, is added to 


cent 


ent molybdenum. 


iron as cast 
brine ll 


6— (Right)—Micrographs of cupola 
70.200 pounds and 
hardness, 277. The magnified at 100 
lower at 2000 diameters. The 
Total carbon, 2.64: silicon, 2.16; sulphur, 0.084; 


hig 
. 


with a strength of 


tensile 
upper 
follows: 


is as 


analysis 

phos- 

phorus, 0.08 manganese, 0.73; nickel, none; chromium, 
0.08 and molybdenum, 0.34 
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per pound is approximately three times that of 
nickel, the cost per ton of iron is the 

gardless of which alloy is used in proportions 
mentioned. By this method no large amount of 
cold material is added to the iron in the ladle. 
While the freedom from neuclei may not be 
quite so complete as when following 


Same re 


first de- 
scribed procedure, we find there is a greater cer 
tainty of the iron being in condition to use. 


Steel Percentage Increased 


In discussing making high test iron by the cu 
pola process in this country, it should be remem- 
bered that almost all American cupolas are op- 
erated without a forehearth. Naturally this re- 
quires tapping at intervals, which the 
iron backs up in the cupola in contact with the 
coke. Therefore, the carbon pick-up is much 
greater and consequently there is greater diffi- 
culty in obtaining a low carbon iron in the ladle 
than if a forehearth avoid this 
difficulty there has been an increasing percen- 
tage of steel added to the mixture. 


between 


were used. To 


For this and for other reasons some of our 
foundries now are using a tilting Y-shaped spout 
in front of the cupola tap hole. This spout makes 
it possible to run the iron down either leg, or 
side, as desired and allows the stream of iron to 


not to stop up 


be continuous for it is 
the cupola. 
this process that mix- 


necessary 
It has been reported by those using 


(Please turn to page 61) 








Questions and Answers 


Covering tmportant problems found in 


all phases of modern foundry practice 


his department includes problems relating 

to metallurgical, melting and molding prac- 
tice encountered in making castings. Questions 
addressed to the Editor of The Foundry will be 
answered by members of the editorial staff, sup- 
plemented where occasion requires by the fol- 
lowing advisory staff: Steel, John Howe Hall; 
Malleable, H. A. Schwartz; Gray Iron, John W. 
Bolton; Nonferrous, Charles Vickers. 


Spongy Area May Result 
From Insufficient Metal Head 


We are making sheave wheel blanks 7% inches in 
diameter with a 6-inch face. When the grooves are 


find shrunk, 
The mixture we 


machined we spongy places where the rim 


joins the web. are using is composed 


ot L500 


containing 3.07 per 
and 200 pounds 


iron 
5 pounds of foundry returns, 


pounds of pig cent 


silicon; 1 

of cotton mill machinery scrap. 

We believe that your difficulty with the 
spongy areas may be due partly to the iron and 
partly to the lack of sufficient head of metal. 
Rough calculation shows that your mixture gives 
iron with 2.40 per cent silicon, and it is suggest- 
ed that reduce it to about 2 per cent by in- 
creasing the machinery scrap and reducing the 
pig iron, or replacing part of the latter by steel 
scrap. Presumably you are gating the casting on 
the hub, but the cope is shallow which does not 
give sufficient head. The top of the sprue should 
least 4 inches and preferably 6 inches 
above the highest point of the casting. 


you 


be at 


Casting Skin Smoothness 
Nol Dependent on Riddle Used 


We find that we can mold most of our castings satis 
screening our facing through a No. 2 riddle. 


that for 


factorily by 


On certain classes of work the molders insist 


fine irface they must use a No. 3 riddle. Inasmuch as 
all our facing is riddled at the mixer through a No. 3 
ride does not seem necessary to us to riddle it 


again for any other purpose than to fluff the sand, and 


that a No. 2 riddle will attain the desired end. Can you 

give us any light on the subject? 

Since the facing sand is screened through a 
No. 3 riddle at the mixer, we do not believe it is 


necessary to screen it again through the sam 
size riddle at the mold face, unless the facin 
sand is subjected to conditions which would 


cause it to pack before use at the mold side. In 
that case there would be a tendency for the sand 
to form larger particles. Usually however, fac- 
ing sand is handled in such a manner that there 
is little tendency for packing between the mixer 
and the mold side. 

As you state the main use of the riddle is to 
fluff or aerate the sand, and to remove any lumps 
which might be formed. In addition to that sery- 
the riddle performs another function, and 
that is to break the fall of the sand on the pat- 
tern which prevents the formation of hard spots 
on the mold face. Also, the pattern 
uniform thickness of facing sand which whil: 
resulting in economy of facing sand, mainly pre- 
vents excess use of the fine facing sand 
reduces the permeability of the mold. 


ice 
receives a 


which 


Good Melting Practice 
May Eliminate the Hard Spots 


We are 
10-2 alloy. 


hard in castings of 8§ 


new 


troubled with 

We use all and try to 
possible in molding, yet from time to time hard 
up. Some of the castings are in the shape of 
two feet. A plate is used from 
Three of might be all right, and 
possibly the fourth one would be so hard 
they would be difficult to drill and countersink. Can you 
tell us the reason for this trouble? 


spots 
metal] use all 
eare 
spots show 
a cleat having which 
four are cast. 
the feet on 


these 


To make an alloy of 88 per cent copper, 10 pei 
cent tin, and 2 per cent zinc, you first melt th 
copper under a layer of charcoal. When it is 
quite liquid add zine and stir well adding about 


2 ounces of phosphor copper to 100 pounds ot 
the metal. Stir thoroughly. Next the tin is 
added and well stirred in. Put on more char 


coal, close the furnace and bring the metal to a 
good heat. If you have a pyrometer to gage the 
temperature of the metal, bring it up 
degrees Fahr. Remove the metal from 
nace to the skimming hearth. 


to 2300 
the fur 
By the time the crucible has been skimmed 
and stirred, and fixed into the shank it will b« 
near 2200 degrees Fahr. at the mold side. That 
THI 
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is a good temperature at which to pour the cast- 
ing unless it is a thick and heavy one, when it 
n be poured a few degrees cooler say, about 
50 degrees Fahr. If you have no pyrometer 
it is necessary to guess at the temperature, and 
that is not satisfactory. 

Pouring as mentioned, we have not the least 


idea Where the hard spots come from, or why 
re should be hard spots, seeing that new 


metal is being used. We would suggest the alloy 

carefully made as stated, with no variations, 
sud then the casting will come perfect each time 
if they are molded properly. 


Hard Ramming Is Cause 


Of Defects in Trolley Wheels 


We are having trouble getting good castings for trol- 
ey wheels. The alloy is 94 per cent copper, 5 per cent 
in and 1 per cent zine. The defect is that the outside 


the wheels is pitted, which shows up in the 
We have poured the metal at different tem- 

peratures but can't fault Can 

sive us any suggestions that will correct the trouble? 


eroove ot 
machining. 


seem to locate the you 


In all probability your difficulty with the trol- 
ley wheels is due to the molding sand compris- 
ing the outside of the wheel being rammed too 
hard, and the metal will not lie quietly on that 
part of the mold. Our suggestion is that it be 
rammed softer, or that a coarser sand be used. 
Use a No. 1 grade of molding sand for the entire 
wheel and gate with horn gates on each hub of 
the wheel. A trolley wheel is a simple casting to 
make and the alloy mentioned ought to be good 
enough. Add 2 ounces of phosphor copper to 
each 100 pounds of metal. 


Cast Iron Grinding Lap 
Should Be High in Phosphorus 


We desire to make iron castings weighing from 1° to 
( pounds each which are used as laps or tools for grind- 
We believe that the iron should 
Rockwell hardness number 100-B, and 
marked porosity. The hardness will prevent too rapid 
wear, and the porosity will retain the loose emery which 


ng curves on lenses. 


possess 


nave a 


is fed onto the laps. 


While we do not have data on its application 

laps, we believe that a high phosphorus, fairly 
open-grained iron should be the thing for them 
The iron should contain at least 1 per cent phos- 
Such an iron will have little, high abra 
ve spots of hard steadite which usually will 
event too rapid wear, while the low spots of 
ore open grained iron will hold the abrasive 
aterial fed onto the lap. It is suggested that 2 
r cent silicon and around 3.50 per cent carbon, 
d 1 per cent or better phosphorus be tried. Use 
high phosphorus iron has been found excellent 
sugar mill rolls which, without an unusual 
iount of that element, wore smooth too rapid- 

The hard steadite constituent prevented 
pid wear, and the softer portions between the 


torus, 
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steadite spots offered a good gripping surface to 


seize the cane and pull it through the rolls. 


Brass Borings Remelted 
By Several Different Methods 


We would 
bronze borings 
which aré 


the best handling 
Is it 


brought up to a 


method ol 


like to know 


brass and more economical to re 
melt the 
analysis and ingoted, or is it better to uss 


with 


borings standard 
a certain pe! 


Also if 


precautions 


virgin material 
turnings, 
is the usual loss in the low 
We expect to use borings in 


100 to 200 pounds capacity 


centage in each heat 
using remelted 


must be observed, and what 


borings and what 


melting point components? 

crucibles from 

Method of handling the borings and turnings 
will depend upon the quantity to be used up. It 
melt borings than solid metal, 
and with a large output of 
sorbed, the heats would be 
point where it would be impossible to supply the 
desired quantity of molten metal. Therefore, 
another furnace will have to be used for 
ings alone which are ingoted. A large capacity 
electric, open flame furnace or large crucibles 
may be used. Turnings and borings are bulky, 
and a pot full of them will only give half a pot 
or less of molten metal. 

With a moderate quantity of borings, perhaps 
the most economical way to handle them is to 
prorate it according to the number of crucibles 
Place the borings on the bottom of the pot, and 
place a deepener on the top. Then put in the 
copper part of the charge which will be protected 


takes longer to 


borings to be ab- 


slowed down to a 


bor- 





An interesting method of pouring horizontally cast pressure 
The iron is poured simultaneously the entire length 


of the pipe 








from the flames by the deepener. Af- 
ter the metal is molten, the deepen- 
er is removed, and the temperature 
of the metal is increased to permit 
addition of the white metals. The 
temperature at that point is too hot 
for pouring, but after skimming, and 
carrying to the floor, it will have 
pouring 


dropped to the proper 


point. 


Dense Gray Iron 


Used for Smelting Pots 


What is considered a good mix- 
ture analysis for cast iron pots 
and kettles for use in smelting 
zine, lead, ete.; also for chemicals 
and for sulphur? We make ket- 
tles for various plants and some 
of them complain that they do not 
last long enough. 


Since you do not give any in- 
formation on the section thickness 
of the pots it will be impossible to 
specific data on suitable 
analyses or mixtures. In general it 
may be stated that it is necessary 
to use a dense, close-grained iron 
which is low in total carbon, low in 
phosphorus, and fully pearlitic in 
structure, Low total carbons may 
be obtained by the addition of about 
1) per cent steel in the mix, and 
that addition also will aid in low- 
ering the phosphorus content. 


give any 


Graphite Blocks 
Used in Making Molds 


Where can information on the use 
of graphite molds for nonferrous 
metals be secured? 


Use of graphite blocks for molds for 
nonferrous metals is a patented proc- 
ess, and is described in U. S. patent 
No. 1,172,506. There are two kinds 
of artificial graphite available com- 
mercially, and that used for the molds 
is called graphitic carbon. It is dis- 
tinguished from the other type by be- 
ing soft and unctuous, and easily cut 
with a knife. The material may be 
purchased in round, square, and rec 
tangular rods of various sizes up to 
several feet in length. 

The block of graphitic carbon from 
which the mold is to be made should 
be sufficiently large to allow a thick 
ness of about 6 inches all around the 
mold cavity, and for that reason the 
block may be formed of several pieces 
carefully machined on the contacting 
surfaces, and doweled togethe 
Graphitic carbon may be used as a 
chill for one portion of the mold 
Usually, graphitic carbon molds are 


in green sand for addi 


rammed uy 
tional support. In any Case since the 
material absorbs 


sand, it is necessary to heat it suffi 


moisture from the 


ciently to drive the moisture off be 


fore pouring in the metal. That may 
be accomplished easily by placing a 
couple of red hot ingots in contact 
with the graphitic carbon mold a few 
minutes before pouring. 


Cores in Ports 
Are Hard to Remove 


I am forwarding a fragment of 
core taken from the steam port ot 
a cylinder, 16-inch bore, 24 inches 
in length. These port cores be- 
come converted into a dense mass 
presenting great difficulty in re- 
moval from the casting. They are 
made from a mixture containing 
Jersey silica sand 18 parts, Al- 
bany bench sand 13 parts, bonded 
with one part core oil and blacked 
with a good silver lead. Castings 
are poured from a mixture con- 
taining steel scrap 30 per cent, 
pig iron 30 per cent and gray iron 
scrap 40 per cent and which con- 
forms to the following approxi- 
mate analysis: Silicon 1.50 per 


cent, sulphur 6.025 per cent, 
phosphorus 6.13 per cent, manga 
nese (0.62 per cent. I shall ap- 


preciate your opinion on how to 
prepare cores that will come out 
of the castings readily. 


To remedy the trouble’ increase 
the refractoriness of the core sand 
mixture. SInce this involves cer- 
tain definite features it may be ad 
visable to touch on the cause of the 
present trouble, before suggesting a 
suitable mixture. Any core that is 
entirely, or almost entirely, as in 
the present instance, surrounded by 
metal is subjected to compressive ac- 
Small, thin 
cores are raised to high temperature 
of surrounding metal, a temperature 
high enough to fuse the clay binder. 
Under the ensuing pressure the part- 
ly fused mass is compressed to a 


tion as the metal cools. 


smaller and naturally, a denser vol 
ume. 

The obvious remedy is to reduce 
the fusible element to a minimum 
and provide means for the core to 
assume smaller volume without a 
correspnoding increase in density. 
The ideal core is one made from 
clear silica sand without any, or with 
practically no clay bond This core 
is bonded with a binder which leaves 
a minimum amount of adhering film 
between the grains of sand. Arti 
ficial vents in addition to the natural 
interstices between the grains, pro 
vide a means for the mass to shrink 
into smaller volume 

Due to the peculiar shape of the 
port core, the coremaker is tempted 
to use a generous amount of mold 


ing sand in the mixture The mold 
ing sand supplies the green bond 
which enables the core to hold its 


shape while in the green state. Un 
fortunately, while serving admirably 
as an agent for preventing the core 
from sagging, this same molding 
sand under the 
heat becomes changed in character 


influence of intenst 





and prevents the ready removal 
the core from the casting. 

In an open, porous core, or one 
which large vent passages are pr 
vided, the artificial bonding agent 
consumed by the intense heat ar 
the disintegrated grains of sand ri 
readily from the casting. In oth: 
cores where venting facilities az 
not so ample, binder is not cor 
sumed, but undergoes a change si! 
ilar to that which coal undergoes 
a coke oven. 

Bearing the foregoing points 
mind you can secure satisfactory 
port cores by omitting all or near 
all molding sand from the mixtur: 
A false frame filled with black sar 
will support the core while it s 
green. The amount of oil used 
present, one part to 31 is not ¢ 
cessive, although many foundryme! 
claim a higher ratio. Continuous 
wax vents about 2 inches apart a! 
extending from end to end of th 
core will insure open vent passages 
with a consequent free escape of thi 
gas and combustion of the binder 


Leaks in Valves 
Caused by Thin Sections 


We are sending you a section o! 
a l2-inch valve casting which leak 
at the points’ indicated The 
mixture used contains 88 per ce! 
copper; 10 per cent tin; 2 per 
cent zine; 1 per cent lead and 1! 
per cent nickel fluxed with 2 
ounces of phosphor copper before 
pouring at 2250 degrees Fahr 
High heads are used, and the met 
al is composed of carefully  s¢ 
lected heavy copper wire, ingot 
tin, pipe lead and zinc. Meltins 
time is 114 hours in an oil-fired 
crucible furnace. The valves are 
subjected to 300 pounds steam, or 
600 pounds hydraulic pressure for 
superheated steam, water, oil, etc 


First we suggest that more care 
be taken in cleaning cores before 
placing them in the molds as loos¢ 
sand has fallen into the crevices 
While it may not be the actual cause, 
it is possible that some of the leal 
age may result from such dirt To 
our mind there is not enough stoc} 
allowed on the threaded portions of 
the valve for a full thread. If that 
were attempted with the present dé 
sign, the thread would cut into, and 
weaken the valve body at that point 
We also believe that you will obtair 
better results by increasing thicknes 
of the valve all around. While you! 
alloy may be satisfactory, it is sus 
gested that for these high pressur 
valves, you use the so-called stand 
ard acid metal containing 75 _ pe 
cent copper; 8S per cent tin; 15 pe 
cent lead, and 2 per cent phospho 
tin containing per cent phosphor 
Pouring temperature is important |} 
of leaker! 


reducing the percentage 


9o° 


The temperature of 2250 degrees 


about right 
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Viewing Foundry Developments 





—Courtesy Charles Perry Weimer 


EVERAL users of the balanced 
blast cupola, a development of 

the British Cast Iron Research 
ociation, report a fuel ratio of 14 
15:1, irrespective of size One 
operator having a 27-inch bore cupo- 
melting 3 tons an hour and op- 
erating 10 or 11 hours a day wit 
charge carrying about 35 per cent 
steel, has reduced the coke con 
mption over one-third, and a 
cheaper coke of a higher sulphur 
content is being used without in- 


reasing the sulphur content of the 
tings. Another member, main 
ing careful records, had an avy 
ve loss of castings over a ten year 
riod of 4.4 per cent, and with the 
anced blast cupola the loss for a 
ir has been 0.7 per cent. Im 
vement is attributed to hotter and 
eaner metal free from excessive OX 


ition 


Coating the silica brick of open 
irth ports with a layer of either 
gnesite or chrome cement affords 
eater resistance to the attack of 
des in the furnace gases and pro 


ngs their life 
* . > 


N ANTICIPATION of the 


of legal beer. breweries are show 


return 
ing much interest in stainless 
eel as a metal for successful ap 
ication in the form of fermentation 
ts, storage tanks, yeast pans, cool 
e coils, containers, valves and oth 
units Stainless steel it is said 

been found to have no eltec 


the flavor. and it does not im 


‘ 


rt anv turbidity or haziness to the 
er Breweries in Switzerland r 
tly have used stainless steel con 
iners, in place of wooden barrels, 
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At Short Range 


for shipping beer. Furthermore, in 
the past, bottled beer only could be 
pasteurized; this operation was not 
possible with wooden barrels, be 
cause of lack of heat transfer with 
the wood Swiss breweries, due to 
the use of stainless steel containers, 


now are able to pasteurize beer 


° + ° 


Reports from Germany indicate 


that strontianite, an ore containing 


strontium carbonate, is being em- 
ployed successfully to reduce sulphur 
content in steel for castings The 
strontianite is used like fluorspar, and 
it is said that a reduction of over 50 


per cent sulphur is attained 
- . . 


A central Pennsylvania producer of 
steel castings and forgings has effect 
ed an appreciable economy by the 
elimination of overhead crane cages 
The cranes are now operated from 
pulpits located at floor level, thereby 
permitting crane Operators to perform 
additional supplementary work. 


° . . 


9°: 


AST iron containing 15 to 2 

per cent chrome has been rec- 

ommended for heat resisting 
parts, such as grate bars, annealing 
boxes, furnace parts, rabble arms 
for roasters, ete. It is said to have 
high resistance to oxidation and also 
to abrasion at high temperatures 
This chrome-iron alloy is being pro 
duced in the cupola without large 


losses of chromium Oxidation tests 


made at 1832 degrees F'ahr., over a 
period of 48 hours, showed 24 pet 
cent loss in weight for ordinary gray 
iron. There was no loss in weight 
for chrome-alloy iron. In fact, in the 
same test, the 25 per cent chrome- 
cast iron showed a gain of 0.07 per 
cent and the 15 per cent alloy a gain 
of 0.14 per cent 
sulted from the 
oxidized surfaces 


These gains re- 


oxygen in slightly 


> + > 


\ magnesium alloy recommended 
for castings requiring good strength 
contains 


without heat treatment 


93.7 per cent magnesium, 6 per cent 
aluminum and 0.3 per cent mangan 
ese For high strength heat-treated 
castings, an alloy of 91.8 magnesium, 


8 per cent aluminum and 0.2 man 


ganese is used, and for heat treated 
castings where yield strength and 
hardness are of greatest importance, 
the alloy contains 89.9 per cent mag 
nesium, 10 per cent aluminum and 
0.1 per cent manganese 


. > . 


CoRRECTION—An item on this page 
in the July issue told of a com- 
bination front drum 
and hub cast in one piec: A higher 
brinell hardness is obtained through 
the addition of 0.25 per cent molyb- 


wheel brake 


denum to the base mixture, rather 
than with the addition of malleable 


as was stated in the previous item 
) + + 


NCEASES In S1Z¢ and speed of 
automobiles has directed consid 
erable attention to braking prob 
lems, Manufacturers have found 
pressed steel drums unequal to the 
demands placed upon them in sery 


ice, and following the lead of an 








old time manufacturer of fine cars, 


are turning to castings Cadillac 


now is using a cast iron drum which 


shows the required characteristics. 


The metal is melted in an electric 


furnace and shows a tensile strength 


of 60,000 pounds per square inch 
in the casting 
. ¢ . 


Development of special weldi 


rods now permits welding high mat 
ganese steel castings, containing 1 
to 14 per cent manganest It also 
now is possible to weld such cast 
parts to structural steel by a pro 


cedure of applying the special weld 
ing rod to the casting, standard rods 
to the structural steel and then weld 


ing the two welded sections together 
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Men of Industr 


Whose Activities Are Making Foundry History 


DWARD R. WILLIAMS, for sev- 

eral years vice president, Vul- 

can Mold & Iron Co., Latrobe, 

| has been elected president and 
ector of the company succeeding 
father, the late Col. Edward H. 
Williams Mr. Williams was associa 
ted with his father in the conduct of 
e Vulcan company since its inception 





ke. KR. Williams 


1923, having previously obtained 
experience in the steel and mold 
ness with the Youngstown Sheet 
Youngstown, O., and the 


Sharon, Pa. 


rube Co., 
ley Mold & Iron Co., 
was graduated in 1921 from the 
effield Scientific school, Yale uni- 
sitv, and during the war was en- 
led in the officers training corps 
‘ 
The post of vice president has been 
vacant for the present H. H 
1iru is secretary and treasurer and 
board of directors is composed of 
M. Saxman, C. M. SEMLER, G. E. 
mRSON, Freep B. MeFrery, Roy C. 
KENNA and Messrs. Wittiams and 


Wittisam H 
position with the National En- 
following 


Sutire has resigned 
eerme Co., Chicago, 


completion of the installation 
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work in which he was engaged 

Mr. Shulte was in the molding ma- 
chine department of the Arcade Mfg. 
Co. from 1909 to 1919. Later he 
was employed for several years by 
the American Foundry Equipment 
Co. as factory superintendent, fol- 
lowing which he was superintendent 
for a short time for S. Cheney & Son 
Co., Manlius, N. Y. He then became 
connected with the National Engi- 
superintendent in 
charge of installation and field work. 
During that time he handled exten- 
sive installations in this country and 


neering Co. as 


abroad including equipping a tractor 
foundry for the Soviet Union at Len- 
ingrad. During all of this time Mr. 
Schulte has served the American 
Foundrymen’s association at its ex- 
hibitions as superintendent in charge 
of installing exhibits. 


Witniam R, 
manager of sales engineering, Fort 


Pitt Steel Casting Co., 


Beck, until recently 
McKeesport, 
Pa,. has been made sales manager fo) 
the iron and steel foundries of the 
Atlantic Steel Akron 


Mi Beck was graduated from the 


Foundry Co 


Cuse School of Applied Science, Cleve 
land, in mechanical and metallurgical 
engineering He served as molder, 
coremaker and steel blower before em 
barking on sales work He operated 
an iron foundry in Detroit during and 
after the war and for eight years 
served as manager of sales for the 
Massillon Steel Castings Co., Massil 
lon, O 


Atrrep C. Howarp, manager, E. & T. 
Fairbanks Co., East Moline, Ill, a 
Fairbanks, Morse & 
Co.,. has been appointed assistant to 
A. E. Asheraft, recently 
president in charge of all manufac- 


subsidiary of 
made vice 


turing of the parent company, with 
headquarters at Beloit, Wis 


“A “~ 


Joun Best, until recently foreman 
tor the Pennsylvania Bronze & Brass 
Co., Philadelphia, has been made su 
perintendent of the Barry Bronze 
Camden. Mr. Best, fol 
lowing his apprenticeship with the 
Miller Lock Co 
ploved by Eynon-Evans Co., 


Bearing Co., 


Ph ladelphia, was em 
Baldwin 


Locomotive Works, Frankford Arsenal 
and the Pennsylvania Bronze & B 

Co He was made foreman for the 
latter organization in 1923 


A A 
L. A. GRAHAM and M. A. CARPENTER 
have been appointed sales manage! 
and sales promotion manage spec 





lL. A. Graham 


tively, for all commercial products olf 


the Fal 


k Co Du. Milwaukee Fo 


sales remain under the direction of 


A SIMONSON, vice 


presiden 


Mr. Graham has been vice president 
of the Low-Graham-Wallis Co., C 
cago, technical advertising agency 
sales manager of the Garford Truc 
Co., Lima, O. He has been doing cor 
sulting sales work for the Falk Co 
Mr. Carpenter has been in cl ot 
advertising for the Falk Corp. as wel 


V Ss 
foundry 
Found! 
in cha 
bronze 
Veenma 
man To 
inum C 


“~~ “~ 
VrEENMAN has been 1 ‘ 
superintendent for the Fi 
vy & Machine Co., Toledo, O 
ge of jobbing and productio1 
and aluminum castings M 
n formerly was foundry fore 








Reader’s Comment 


Interesting communications 


from readers of The Foundry 


misled by the article “Molybdenum in 
Eprror’s Nore—Material Ap ts ” 
Gray Cast Iron Which appears on 
pearing Under this Head Does : sit 
page 20 of the June issue of Tt 


Not Vecessarily Pe lect the 
Opinion of Titik Founpry or of 
Its Editors The only reference to steel in the 


FOUNDRY 


article is made casually on page 58, 
first paragraph, center column, as fol 
lows “and even in high steel cupola 
iron carefully made.” 


‘ 
. . age 
Inc luce Ste el As the engineer, like the writer, is 


To rue Eprrors an old timer he is interested in foun 
An engineer of a local manufactut drymen receiving the latest and best 
information available After showing 


} 


ing company, which does not operate 
him numerous micrographs of semi 


a foundry but buys castings from 
various sources, called recently to dis steel, which we matched with the un- 
cuss what he considers a grave situa etched micrographs shown as Fig. 1 
tion, which was intensified by an ai on page 21 of the June issue, he 


ticle in the June issue of Tur Founpry 
He stated that the product manutfat 
tured by his company requires quality 


thought it advisable to write this let- 
te) The micrograph of a 40 per cent 
semisteel mixture, with no alloy, is 
enclosed, shown as Fig. 1 in the ac 


castings which must be machinable 


and possess a tensile strength of af companying illustrations. An examin 


least 40,000 pounds per square inch. ation of the micrographs show the 


One foundry supplies an alloy iron, graphite is in the ball and hook form, 
another a high test cast iron, while 
The to be due to molybdenum, and which 


which the authors of the article claim 


another provides a pearlitic tron, 
engineer points out that the best cast others claim is due to nickel and 
ings which they have received were chromium and other alloys. We have 
‘ learned that formation is due to steel 


made from a 50-50 steel mixture with 
a percentage of molybdenum included \ micrograph of a metal which will 
and were billed as semisteel receive considerable attention in the 
The engineer believes fully in the near future, and now known as a man 
use of alloys in cupola iron, but his sunese semisteel, also is included 
experience shows that the best cast (Shown as Fig. 2) Results thus fat 
ings al made with steel in the base are astonishing. The silicon and man 
mixture. Since writers on the subject ganeses almost balance, with silicon 
seldom refer to steel in alloy irons, at 2.07 and manganese at 2.02 The 
he believes that something should be charge for that metal contains 30 pe. 
done to guide foundrymen, especially cent of steel 
the vounger men who are likely to be Since some have learned the advis 





hig. | (Left)—Porty per cent semistee] mixture showing graphite in the ball 
and hook form, x 100.) Fig. 2 (Right)—Manganese semisteel, x 500—Illustration 
by courtesy of R. S. MacPherran 





ability of mentioning tl 


1@ US¢t ot 


scrap, I am asking you to suggest 
writers on the subject kindly in 
nformation on the use of steel 
mixture 

Davip McL 
UcLain's System. In 
Vilicaukes 


Real Good Pointers 


To THe Eprrors 
I have always enjoyed THe For 
Always read from front to back e 


new issue is a good one, a “humd 


as some of us would say. Have ;: 


said a real foundryman should 
Tur Founpry every issue and get e 
real good pointers Congratul: 
on the good work 

B. T. Wau 
Detroit Vick 


Proves Progressive 


To tHe Eprrors 

Please accept my congratulations on 
the “new” Founpry, which seems to 
? 


prove the progressive spirit of 


editors 


J. H. Hrusk 


Expensive Kconomy 


Te THE Eprrors 

The present policy seems to be, 
among foundry owners, to employ 
efficient, cheap executives for the d 
ation of the depression To cite a 
few cases, and I could mention a good 
many, consider the following 


Foundry A in the east is having 


trouble with four and six cylinde 


s. These 


heads for automobile engir 
are crooked and warped and could be 
corrected very easily if a real foundry 
man advised them that they were 
shaking them out too soon 

Foundry B in the Cleveland district 
was operating profitably two years 
ago and showed a monthly record e 
highest in the company’s 40 years 0 
business with less than 2 per cent 
scrap on heavy work A successful 
foundryman who was in charge was 
dismissed about 18 months ago and 
the foundry now is being run by a 


salesman. Scrap losses have mounted 
) 


to from 20 to 50 per cent. 
Foundry (C. called upon to make a 


rush repair engine liner in loam, the 


simplest kind of a job to produce 
this manner, where losses should not 
exceed one per cent, was obliged 
make three before a good one was pr 
duced. On other work this shop makes 
castings that have not changed in - 
vears, but the scrap loss is four time 
what it was several years ago due ti 
the fact that the present, low-salariet 
foundry superintendent lacks expel 
ence 

An adequate proof of the lack ¢ 

(Concluded on page 36) 
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CAREFULLY GRADED LABORATORY TESTED 


Prices in step with conditions. 


B y 


Quality as heretofore. 





Every car carries our guarantee. 


Albany Sand & Supply Co. 
Albany, N. Y. 


Producer and Shipper of The World’s Best Molding Sand 
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ability under which many foundries 
ire now supervised is shown by the 
vers elementary questions asked 


through various publications, notably 


one paper which is established upon 
a policy of broadcasting questions 
Ninety per cent of these questions are 
so simple that they become ridiculous 
It makes one sigh when he thinks how 
thie rt of gray iron founding has de 
venerated lam 100 per cent for in 
terchange of ideas and your question 


and answe! nin Keep 


I am only pointing 


department is 


up the good work 


out that the questions asked through 
other publications prove that many 
come from inefficiently managed 


roundries 


A SUPERINTENDENT. 


Every Improvement 


To rhe Eprrors 

The new Founpry is very fine in 
deed It seems to me you have inco 
porated every improvement that could 
be thought of. The setup of the ad 
vertisements is very attractive The 
style type used in the reading matte 
is excellent and you certainly are us 
ne fine grades of stock for the cove 
and inside pages 

Epwarp G. BOoRGNIS 

Waweatosa, Wis. 


Urges Group Selling 


To rhe Eprrors 

It is my belief that we should de 
vote more of the time and effort that 
we now use in our various group meet 
ings in discussing and organizing to 
combat the evils about which we have 
been talking A little less time could 
be put on those worn out items ol 


cupola practice and other things which 


almost worn out by talking 


in 


we have 


about them our meetings. 


that ol 


formed 


groups 
rtain 
sell 
ing its product through a ce ntral agen 
all approximately 


same ol 


furthe 
be 
the 


| believe 


foundries could in © 


localities with entire group 


cv, with selling fo 


prices. Each membet 
of 
and 
We always have 
ot 
violation 
of that 


yvour Cal 


thre 
share 
share ot 
heard that 
hold 
Whi 
you 

To! 


eight 


course paying its 


this 
ol 


the 


group 


expenses receiving Its 


work 
foundries to 
ot 


law 


to have a group 


fixed prices is a law 
when 
milk 


the f1 


heat 
To} 
children’? 


vou not 


ao 


buy gasoline O1 


vou How about 


you pay on castings’? The charge Is 


what railway is 


ot 
and 


ime no matte 


We 


indle a line valves and hy 


nothing 


bid 


city think 


of it when a half dozen or more 


sume price at a municipal 


“un 2o ovel the list ot 


many items whl 


ll carry exactly the same pri 


sold in many ad 


nade by many firms 


epi prin 1 tor vou cil 
ter tT? 


The pri inal 


looks In a book 


rT 
a 


standard and they should be 
Standard in the sale of castings It 
we were all to sell castings at standard 
prices, we could all make some money 
on them even in bad times, those 


shops who could do the best work and 


make the best casting would get a 


larger share of the business and would 
deserve it 
Today I 


which is 


jobbing 
manhole 
They 


castings 


visited a foundry 


making castings 


as 


its specialty. also make a few 


furnace and stove do 
ot 
light 


surely be 


parts, 


a general line jobbing 


which 


business 
includes bench work It 
better for all 
cerned if that foundry made only man 
and the light work 
to a light work shop in return for the 


would con 


hole covers traded 


few manhole covers and grates ete 
Which the light work shop is sure to 
be trying to make. A central selling 
agency such as I have in mind would 
act aS a sort of clearing house in that 
respect It is only a dream at present 
but such a thing is possible of being 
worked out. 

I know of many instances whet 
foundries in Milwaukee and_ othe) 


cities are sending work into Illinois, 
in fact our largest tonnage goes into 
the city of Chicago from several Wis 
consin foundries, but I also know of 
many instances of castings coming 
into Milwaukee and Wisconsin cities 
trom Chicago. Of course this is justi 
fied in many cases since our present 
day shops cater to a specialized de 
mand. However, in the cases I have 
in mind this business of castings 
passing each other on the road is 


selling 
DAVIS 


mostly brought about by price 
JACK 
Castings 


| is 


Lmerican 


Vilweaukee, 


service 


A. F. A. Publishes 
Transactions for 1931] 


The 


sociation, bee 


American Foundrymen’s 
West Adams 
recently published 
Vol. 
actions, covering 
1931. 
presented 


as 
street, 
has in 
XXXIX its 
the of 
In addition 
the 


the association 


Chicago, 
Trans 
the 
to all 
1931 
in Chi 
publication includes the re 
various the 
ex 


94 


in 
work 


book form 
as 
sociation 
of the 
convention 
the 
ot 


ot 


In 
papers at 
ot 
cCaLko, 
committees and 
The 


containing 


ports 


board directors. book is 


ceptionally large, 


pace S 


Joins Engineering Staff 


Charles H 
ot 
Telephone Laboratory, 
stall ot 

consulting 


Marshall, 


technical 


until recently 
Stall of th 
Inec., has 
Pitkin, 


chemists 


i membe) the 
Dell 
joined the 
New York, 
metallurgi 
Prior to his 
tories, Mr. Marshall was in charge 
and mechanical labora 
e Westinghouse Electric 


Lucius Ine 


and 


sts, aS materials engine 


service at the Bell labo 


ol 


Elected President 


Of Foundry Supply Firm 


Herbert T 
elected 
i... 


Herr 
president J. S 
Pittsburgh, 
John 8. 


or... nas 
MeCor? 


succeeding the 


McCormick, founder of 


business. Mr. Herr was associ: 
with Mr. MeCormick for the 
years, first as sales manager 
as vice president and general 1 
ager in charge of sales and pro 
tion 

Prior with his affiliation wit} 
J. S. MeCormick Co., Mr. Her: 
associated with the Westinghe 
Electric & Mfg. Co., East Pittsb 


Herbert T. 





Pa., of which his unele Kdwi 
Herr, and his father, H. T. Hert 
were president and vice preside 
respectively M1 Herr served tl 
company with the title of steam serv- 
ice engineer, after graduating from 
Yale university Sheffield Scientit 


school Before entering college. 


served in the I S. field artille ry d 
ing the war and previous to that v 


employed in the copper mines 


\ 


l 


Utah. Mr. Herr served his apprenti 
ship with the Westinghouse Co 
much of his time was spent worl 
in the foundry 


Discusses Molybdenum 


Molvbdenum is the subject 
economic paper No. 15, recently | 
lished by the I Ss. department 
commerce, bureau of mines, and pr¢ 


Alice V 


includes a 


pared by Petar 


general aiscription 


properties, uses, history and 


meth 


of manufacture, domestic and 
production 


prices, ete \ 


and supply marke 


bibliography also is 


cluded Copies of the bulletin may 
purchased from the iperintende 
of documents, Washinegtor 


THE Founpry 


forei 


Informatio! 














ead Reactions in Bearing Metals 


By CHARLES VICKERS 


EARING metals usually con 
tain more or less lead as a 
part of the alloy. 
the following alloys for bearings 


For exam- 
contain lead: 
copper, 10 per cent tin, 20 per cent 


Seventy per cent 
lead; 77 per cent copper, S per cent 

and 15 per cent lead; and S&S per 
cent copper, 10 per cent tin and 10 

cent lead. Each of these alloys 
may or may not contain from 1 to 
{ per cent of zine, with a_ propor- 
tionate less amount of copper, with 
out harm to the alloy. A _ possible 


exception is the alloy containing 20 
er cent of lead, in which less zine 
ially is considered advisable due 
possible dropping of the lead dur 


solidification of the alloy. 


Zine Promotes Solidity 


‘ine is not harmful in the other 
oys, but, in faet, is useful in pro 
oting solidity For example, the 
miliar alloy of SS per cent cop- 
1 per cent tin and 2 per cent 
d should contain at least 2 per 
t zine, making the mixture con- 
S6 per cent copper, 10 per cent 
2 per cent lead and 2 per cent 
c. When zine is incorporated the 
oy is tractable in the foundry, but 
thout the zine the alloy will pro- 
le considerable trouble and loss. 
The alloy, 8&8, 10, 2, has been 
own for 75 years or more in the 
per mill trade, and its reputation 
an acid resisting metal for paper 
ll work has been unexcelled. Re- 
rdless of whether the reputation 
deserved or not, the formula 
ld not be changed, regardless of 
trouble it caused in the foundry 
author recalls an instance where 
oss of 50 per cent due to leakers 
encountered in the production 
heavy valves Nevertheless, no 
nge was permitted in the formula, 
hough the addition of 2 per cent 
ine was all that was asked. 
rhe old 
le Old Perfection Bronze fo. 


re than 


foundryman, who had 


5 years had passed away. 
vas pointed out that he had made 
tings of huge size right along 
hout the least trouble, and it was 
ted that the 
ild be able to do likewise The 
iula for the bronze was in the 


younger molders 
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Sulphides or oxides present develop 


gases Which the solid metal retains 


old books, and the company wanted 
to keep it without change. The rep 
utation of the firm had been based 
on castings made from that formula 
for close to 100 years, and no change 
could be permitted. 

Although the large digesters of 
bronze no longer were made, as an 
other metal had supplanted the Per 
fection bronze, the other work to be 
made in that metal provided so 
much difficulty that a rapid turnover 
in men resulted, but all had about 
the same success or rather lack of it 
One day one of the old digesters 
turned up as scrap and it was sug 
gested that an analysis be made just 
to determine the composition. The 
analysis gave the following results 
84.29 per cent copper, 9.43 per cent 
tin; 0.95 per cent zine, 4.98 per cent 
lead, 0.025 per cent sulphur, 6.038 
per cent phosphorus, an altogether 
different alloy than was expected. 

The old foundryman evidently had 
worked in the zine and he also had 
found, ne doubt, that plaster of paris 
is helpful as a flux The informa 
tion wes a well guarded secret, and 
However, the leakage 
loss on valves had been stopped long 


a good one. 


before the analysis of the 
bronze 


ancient 
indicated a 
change in composition, simply by 


sample had 


using a flux of barium sulphate in 
melting the metal. 


It is extremely important that ox 
idation of the metal be prevented in 
making such alloys, and a coverings 
of a sulphate always is helpful in 
that cas Scrap containing silicon 
should not be allowed to get into 
the melt 
trouble 


because it will cause 
There are four oxides of 
lead and it is singular that silicon 
reacts with only three of them As 
far as experimental evidence has 
gone, it does not appear that silicon 
reacts with litharge, but that sub 
stance would not be present unless 
added. The lead oxide that would be 
present in the leaded alloy would be 
Pb.O. the lower oxide and silicon 
would react with that producing me 
tallic lead and lead silicate It is 
that silicate 
grayish 


which produces the 


powdery substance that 
shows in such castings 


The alloy of 8&0 per cent copper, 


10 per cent tin, 10 per cent lead, is 
likely to contain oxides and ~s 
phides in the form of copper sul 
phide and lead oxide whic! enact 
2Pb0+ Cu,S 2Pb Cu SO 


(Partial) 
Exeess sulphur gives lead s1 
phate and copper sulphide, with no 
reaction between them, but lead su 
phate may be reduced by metallic 


lead liberating sulphur dionide 


PbSO. + Pb Pbo SO 


It is doubtful whether lead sul 
However, 
Parry claims that lead sulphate and 


phate can exist in alloys 


copper sulphide exist together witl 
out reaction The remedy the 
seems to be the lise of a 
flUux on. the 


worked in the case of the old Pet 


sulphate 
metal Certainly it 


fection bronze valves previously 


mentioned. 


Forms Metallic Copper 


If cupric oxide is present in an al 
loy of copper with lead and othe 
metals, the oxide is reduced by the 
lead forming metallic copper and 
lead oxide. That reaction goes on 
and prevents the reduction of cupric 
oxide by copper sulphide with the 
production of copper and sulphu 
dioxide If copper sulphide is pres 
ent in that case, it is unchanged and 


exists in the metal together wiih 


lead oxide. However, that would 
not produce porosity At 2372 de 
grees Fahr. and with low pressure 
(conditions of actual practice) the 


lead oxide and the copper sulphide 


are stable, since at at temperature 


any sulphur dioxide which may have 


been left or is being absorbed, is ré 
duced to copper sulphide as follows 
2Pb 2Cu + SO "PbO Cu.s 
Therefore coppe! sulphide ind 


lead oxide should remain in the met 


al as solids When melting at high 


temperatures (1652 degree rahi 
and with sulphur dioxide at atmo 
pheric pressure, lead sulphide and 
lead sulphate break up into sulphur 
dioxide and metallic lead Also lead 


sulphide and lead oxide do the ame 
Therefore, if any sulphides or oxide 
are present, a gas is developed of 


which 80 per cent is retained in that 


particular form by the olid metal. 








Prevent Losses with 


Proper Gates and Risers 


RACTICE of pouring metal into 

molds while in an inclined posi 

tion is more prevalent in brass 
foundries than in foundries devoted to 
production of castings in other metals. 
As with practically every feature that 
departs from the normal, this trick of 
tilting the molds frequently is in 
dulged in where it is not necessary. 
However, the idea is based on a solid 
foundation and if it is carried to ex- 
tremes occasionally, it is a harmless 
gesture. 

Expert brass founders attach great 
importance to keeping the sprue filled 
with metal. In a tilted mold with the 
gate at the lower part, a pool of metal 
acts as a liquid seal anu prevents en 
trance of air even when the stream is 
irregular or even intermittent. Smoke, 
more prevalent with some alloys than 
others, has a better chance to escape 
from an inclined mold with an open 
ing at the top. Metal spreads over the 
surface and fills an inclined mold more 
gently than it does in a flat mold 
This is a factor which must be taken 
into consideration where for any one 
of a number of reasons, the metal has 
to be rushed into the mold at high 


speed 


Noted the Methods Used 


A typical instance illustrative of this 
point happened in a foundry which 
had secured a large order for pipe 
flanges ranging in weight from 2 to 
80 pounds. A hoodoo seemed to hang 
over the job. Almost all the castings 
presented a rough, wrinkled, seamy 
skin Molding, melting and gating 
methods were tried in various com 
binations but without success Man 
ager, foreman, molders and melter 
were at their wits end when a hobo 
molder drifted in one day and started 
to work on one of the flange patterns 
Naturally he noted the scrap castings, 
the methods practiced by the men on 
either side, and the condition of the 
metal 

Instead of doing in Rome as the 
Romans do, in this instance pouring 
cold metal slowly into an elaborate 


ite, he adopted a radical plan of his 


own Despite the protests of othe 
molders, he placed his first five molds 
on a Slant, with a single gate at the 
lower end and a single riser at the 
upper end He poured the metal 





Why Castings Leak 


EFECTIVE castings may 

result from any one of sev- 
eral causes, or may be due to 
a combination of several causes. 
In some instances the cause 
readily is apparent and the 
remedy easily is applied. In 
other instances only a patient 
process of elimination based 
sometimes on nothing more 
scientific that the old reliable 
method of trial and error, is 
required to hit positively on 
the cause, and to devise reme- 
dial measures. Coldshuts, that 
is thin films which separate 
adjoining bodies of metal, may 
develop through slow pouring, 
dull metal, ill designed gates 
or through failure to Keep the 
metal moving steadily in the 
mold. Lack of uniformity in 
metal thickness between several 
parts of a casting may cause 
a migration of the’ eutectic 
from one part to another, with 
a consequent porous area be- 
tween two sections. Contrac- 
tion strains set up by the re 
sistance offered by rigid molds 
or cores may cause the metal 
in certain parts of the casting 
to tear apart to a greater or 
lesser extent. 











fast as he could drive it through the 
gate—and secured a set of perfect cast- 
ings Thereafter his method was 
adopted and carried out on all flange 
molds. 

With hotter metal the molds might 
have been filled in a horizontal posi- 
tion, While under other conditions it 
might have been necessiry to pour the 
castings in a vertical position. How- 
ever, in this particular instance the 
slanted mold was regarded as the mys- 
terious factor, the potent variable, the 
From 


that day to this eveiv flange mold is 


essential element of success 


poured while in an inclined position 
No hard and fast rule is laid down, 
but the average inclination is 20 de- 
grees from the horizontal 


Yellow brass is a more difficult met 


By PAT DWYER 


al than red brass to cast in sand mo! 
Zinc oxide smoke is in the atm: 
phere. Dirty castings result if t! 
metal stream entering the mold is n 
controlled to prevent the condensed zin« 
smoke floating on the surface from 
entering the mold with the metal. The 
immense volume of vapor given off by 
yellow brass consists of steam, hydro 
gen and volatilized zine oxide. 





While combined with copper, the 
zine attains a temperature above its 


boiling point, of 950 degrees Cent 


(1742 degrees Fahr.). The melting 
point of copper is 1083 degrees Cent 
(1981.4 degrees Fahr.). An alloy of 


copper 67 per cent, zine 31 per cent 
lead 2 per cent, melts at 895 degrees 
Cent. (1645 degrees Fahr.) but the 
pouring temperature is considerably 
above its melting point and therefore 
is higher than the boiling point of th: 
zinc. Consequently the zine dist 
out as zine vapor which oxidizes ir 
mediately in contact with the heated 
air and produces the well known 
fumes. 


Develop Film Rapidly 


While on the subject of defects it 
pertinent to point out that nonferrou 
metals develop a film or skin more rap 
idly than cast iron, therefore the form 
of defect known as a split is more 





prevalent among brass and _ bronze 
than among gray iron castings. In 


some instances this split is apparent 
on the outside of the casting. In others 
it is covered and is not revealed until 
after the casting has been partly ma 
chined. The split merely is anothe! 
name for a cold shut, an area large 
or small in a casting where an almost 
invisible film prevents a perfect union 
between two bodies of molten meta! 
This film may develop through slow 
pouring, dull metal, ill designed gates, 
or through failure to keep the metal 
moving steadily in the mold It is 
readily apparent that if the metal 
held to a certain level in one part ol 
a mold, until it rises to a correspond 
ing level in another part of the mol 
for example the hub and deep ril 
of a wheel—the film has an opportu! 
ity to form over the surface of the 
first body of metal. Thus when add 
tional metal flows in, it fills the mol 


(Continued on page 40) 
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Youll have to pull 


a STOP-WATCH 
on this Wheel — 





T’S merely a matter of split seconds in timing the work of the 
Aloxite Brand Redmanol Cut-off Wheel. 
In cutting of small bar stock—tool steels —cold rolled steels 





stainless steel—-even stellite—-rods, tubing or spring stock 
it takes on all comers in small dimensions—cutting without 
burr or burn at amazing speed. 

For instance on the modern type cut-off machine this wheel 
will cleanly cut steel rods 1!x, inches in diameter in 11% to 
2 seconds. 

Comparable speed records are made on other metals. 
And you can run this wheel with safety up to 16,000 S.F.P.M. 
Made in standard sizes for all types of machines——in thick- 


nesses of 4, sy or !, inch, depending on the diameter. 


Aloxite BRAND Red mada nol 


Reg. U.S. Pat. Off Reg 


Cut-Off Wheels 


[ They Save Time — Save Stock | 


THE CARBORUNDUM COMPANY, Niagara Fails, N. Y. 


CANADIAN CARBORUNDUM Co., LTp., NIAGARA FALLS, ONT. 


Sales Offices and Warehouses in New York, Chicago, Boston, Philadelphia, Cleveland, Detroit, Cincinnati, 
Pittsburgh, Milwaukee, Grand Rapids, Toronto, Ont 
The Carborundum Co., Ltd., Manchester, England 


Deutsche Carborundum Werke, Reisholz bei Dusseldorf, Germany 








(Continued row pade o> ) 


cavity but does not break through the 
film Under certain conditions, brass 
ind bronze may be poured slowly, but 
general rule it is safer to pou! 
them hard and fast and at a good live 


lv temperature \lso in pouring many 
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prevented — the 


\ ring 





vate top and bot- 


tom casting from 


cracking 


molds from the same pot it is well to 


remember that the temperature of the 
last metal is not as high as that of the 
metal poured into the first mold from 
the pot 

The temperature facto 


tensively into production of certain 


custings and te must be designed 
with that factor in mind In many 
Instances a cCastin may be gated at 
the top, bottom, o ide, with a small 


rate, a large gate o1 seve il ites 


Any opening that will admit the metal 


to the mold may be used In othe 
mstances the choice Of wates Is hu 
rowed to a few, and In pecial in 
stunces only one type ot ite cun be 
employed. The type will vary in size 
depending on the amount of metal to 


be carried, but the basic feature and 
the method of application do not 


change 


An exampl presented in I 16 
monel metal piston fo in oil mete 
In general feature if esemble 
mall web pulley, 12 inehes in diam 
eter, S-inch face, 1°,-inch diameter, hub 
6 inches in length with a l-inch diam 


eter core through the cente The web 


s-Inch thick and perforated all over 
With ‘e-inch holes arranged in concen 
trie cireles One opening 2 x 4 inche 
occuple i Space close to one side. The 
16-inch in thickne Despite 


its apparent simplicity, the job was 


given up by several foundries before 


a gating method finally was applied 


successfully 
Defect did not appeal until the cast 
machined Then a 


ing was partly 


crack was found at the junction of web 


ind rim This crack varied in diffe 
ent castings trom one quarter to one 
alf the circumference The defect 
readily w recognized as a draw due 


to difference in setting time between 
the hub and the rim All 


toundryvmen are aware that 


practical 
recogniz 
ing the cause of a detect, and provid 


ing a remedy or a preventive measure, 


’ 


wo different things 


Although 


are 


sometimes confused, the 


word draw ina shrink are not SyVn 
onvmous terms According to the dic- 
tionary dra means to pull; shrink 


educe in volume, to make 


less \ draw, when applied to a cast 
neg, means an arrested contrat 
sulting in a fracture \ 


used in the 


tion re 


shrink, when 


sume connection, means a 


seepage of metal while in a molten 


condition, resulting in a cavity In 


this particular instance the problem 


was to tac ilitate the contraction ot the 
im and to synchronize the contraction 


ol 


1 


ub, web and rim 
Poured at the Bottom 


\ ne of cinders wa Incorporated 


n the sand between the hub and the 


im This combination offers less re 
stance than solid body of sand 
PP actically every s1Ze, shape and com 


bination of gates and unners were 
tried without success until the cireu 
lar spray or ring gate shown in Fis 


steel flusk with a sprue 
hn each Of two opposite corners The 
prue 2 passed through the cheek and 


metal to a cireula unner at 





From. the 
mold 


runne 


the bottom 


metal entered the through 
number of small gates which ins 
speed and filling 


mold A similar set of 


uniformity in 
gates at 
top connected to the sprue 1 se 
as a riser, feeder and flowoff fo 
dull metal which had arisen thro 
the mold 
With this 


metal was in the rim and 


combination the ho 
«ie i t 
between the I 


the cooling speed 


and outer parts of the casting we 
equalized and the contraction w 


form all ove! 
Patterns Must Be Good 


In manv instances the brass foun 
man is not consulted by custome 
who prepare their own patterns l 

no handicap where the pattern 
gating systems are prepared bv exe 
patternmakers with practical four 
experience It may prove a seri 
handicap where the toundryman b 
upon a job and then is supplied 
which does 


pattern equipment 


measure up to what he expected 


The foundryman himself is to bl 
In many cases [01 etarning intique 
pattern equipment when bette 
vailable. To some extent it is nat 
ie should hesitate, for metal patt 
are expensive Howeve ‘ ce Oo 
metal pattern expert can be fi 
nominal fee rhe iD ( r 
mulated for a gradual retiremet 
eplacement to extend po ) ove 
period ot vears 

The metal patternmake Vvho 
out patterns on gates or on plate 


quantity production should be fat 
with the changes that take place w ‘ 
metal is passing from the liquid to 
solid condition He should know 
first it forms crystals which us 
ave spaces between them that n 


be filled late bv the constituent oft 
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hig, 1685—A runner in the cope part of 


the mold is preferable to a runner or 


the drag side in feeding the castings 
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with the lowest melting point, 
last to solidify 
letallic crystals do not fit like the 
of a honeycomb. They may bea 
ilar shapes but they are orientated 
erently When examined under a 
oscope the crystals present an Ir- 
l appearance The eutectic gen 
is extremely fluid and can seep 
gh the spaces between the crys 
s Finally it comes to rest at the 
est point containing vacancies 
that point it rises to higher lev 
ntil it is all spent. If this happens 
e the crystals are sealed, the cast 


will leak under pressure at such 


I thie eurer ( Pith aqarains away 
the casting or is insufficient t 
the spaces between the crystals, 


wavs are left through which gas 


quid may be foreed later unde 
t pressure \ll leaks are not 
sed DY mole or melting practice 
ie are due to the character of the 
etal mixture For example an ap- 
ently triflir mount of aluminum 
ed brass ingot will cause pressure 
tings to leal On the other hand 
e tendency of some metals to leak 
checked by the addition of a small 


ount of phosphorus, usually about 


ounce of puosphor coppel per 1H 
nds of met rhe amount depends 
the amount of zine in the mixture 


\ condition occasionally responsible 

leakins ( otherwise defective 
tings is shown in Fig. 168. Until a 
competent man 


the leaking cast 


he « ‘ 
s are blame on hoodoos, Jinxes 
other mysterious agencies beyond 
man contre Gates, runners and 
tterns are need on two pattern 
tes in al dentical manner with 
e single exce on that in one the 
ne S formed In the cope and in 
e other the inner is in the drag 


tings made from the plate shown 
the upper part of the illustration 
most inva bly pass inspection 
stings made on the pattern plate 
own in the lower part of the illus 


ion, almost as invariably are re 


cted when subjected to a pressure 


Change the Gates 


\ eareful checkup shows that the 
tion of the gates in relation to the 
erns, also the area and volume, 
e the same on both plates. Appa 


tly some othe factor must be con 
ered Formulas are available fo 
leulating the most effective size for 
es, sprues and runners, but in many 
stances practical experience based 


s required to de 


close observation 


le where a how the gate is to be 


tached to the casting 


In this parti ilar instance the run 

and gates deliver the metal satis 
torily on both plates However, the 
nection of the runner and gates does 
end there. When the metal begins 
shrink and solidify, the metal in 
nner 1 in the upper part of Fig. 168 
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sinks by gravity to compensate for the 


shrinkage. The same law of gravity 
sucks metal out of the castings C, the 
gates B and into the runner A as 
shown in the lower part of the same 
illustration In foundry parlance the 
upper runner | is a feeder, while the 
lower runner A is a sucker, with the 


natural result that castings made from 
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Gates & Runner 


























Fig. 169—On a tilted mold the posi- 
tion of the sprue may be the cause ot 
leaking castings 


the upper plate are solid, while cast 
ings made on the second plate contain 
leaky areas 

The same general idea is illustrated 
in Fig. 169, a set of globe valves, with 
the gates slightly exaggerated for em- 
phasis. This is a perspective view ol 
the castings in the drag which was 
slightly elevated at the sprue end. All 
the castings made in this manner did 
not leak, but the leakers invariably 
showed the defective area at the end 
next the gate 

Some foundrymen attribute leakage 
to oxidation of the metal poured at a 
low temperature. Undoubtedly a cer 


tain amount of leakage can be traced 


to that feature, but certainly it was 
not responsible in the instance unde! 
discussion If temperature was re 
sponsible, the leaks would not have 
been confined to the end of each cast 
ing next the gate Oxide particles are 
scattered promiscuousls Eutectic 
drained from the castings by the gates 
naturally would leave porous areas in 
the vicinity 

The upper neck might draw a little 
from the upper heavy hexagonal end, 


but usually the effect is negligible 


The metal in the neck and body olid 


fies before that in the upper end 


some instances, alloys with more than 
average shrinkage, metal poured at too 
low a temperature to feed itself prop 
erly, a sufficient amount of drainage 


from the upper head, might result in 


crack to be revealed after the thread 


are cut in the end of the « I 
Shrinkage of that kin¢ isually can be 
prevented by placing ; irink bob o1 
the upper flange a shown Es 
Fig. 169 

Feeders are needed o1 top of the 
heavy flanges on some valve La 
uge on most of these casting ‘ 


by fine hair cracks between the flan 


and the body of the valve \ st 

mold or a stiff core prevent the cust 
ing from contracting to a normal ex 
tent The logical cure for defect ol 
that kind is to redesign the pattern to 
provide a more uniform ¢ tributio 
of metal in the various } { I lh\ 
in ill designed valves the metal in the 
neck and body is comparatively thin 
nd tor that reason it set betore thie 
metal in the heavy flange Contra 
tion imposes a st n t the netion 
and a fracture is thr esult It may 


not be visible to the naked eve, but it 


will allow gas or liquid nder pres 
sure to leak throug! anger of eutec 
tic draining to the botton ilway 

present with heavy flanges Heavy 
feeders on top or cut into the flange 
at the joint may Ie neces \ to 


counteract this tendency 


this is ti \ 
oO ticles: d 7. ! 
tvpes of gutes and 1 ! l 
foundry industry. The thirty-t rad 
t ! nt will | \ 
ve | I “ 


Plan Symposium 


On Chemistry of Metals 


A symposium on “The Physical 
Chemistry of Metals will be held 
by the division of physical and ino! 
ganic chemistry of the American 
Chemical society at 
eighty-fourth meeting at Denver 
Colo.,, Aug 22-26 Among the 
papers to be read are the following 
‘X-ray Analysis of Metals and Al 
loys by G. L. Clat University of 
Illinois, Urbana, II! Some Appli 
cations of the Fundamental Theories 
of Metals and Alloys to Practica 
Manufacturing Problems by Ansol 
Hayes, American Rolling Mills Co 
Middletown, O.; and “The Influence 
of Small Impurity Concentrations o1 
the Physical Properties of Metal 
Single Crystals,’ by Alexander Goet 


California Institute of Technology 


General Alloys Co., Boston, has ap 


pointed the Cleveland Duplex Machir 


ery Co., Penton building, Cleveland 


its representative in the Cleveland 
district. G. J. Hawkey is head of the 
Duplex organization, whic will 
handle service as well Ss sales 
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Successful western foundrymai 


provides a specialty of making 


Deliveries When Promised 


HEN E. R Hinton, vice coming town of Seattle offered a 

president and manager ol wider and more becoming field for 

the Olympic Steel Works, the exercise of his talents. Behold 
Seattle, promises a customer that him then in 1904 giving the city 
his castings will be shipped at 10 what is known as the once over. Ap- 
a.m. Monday, the customer can pro parently the serutiny was satisfac 
ceed with whatever contingent fea- tory on the part of E. R. as the 
tures he has in mind, safe in the party of the first part, and on the 
knowledge that the castings inevit part of any citizens who may have 
ably will leave the foundry on the noted his arrival, as the party of 
dot, or maybe a little before the the second part. 
second hand on the old reliable stop Great place for parties, Seattle! 
watch crosses the aforesaid dot If Mr. Hinton was superstitious 
known as 10 o’clock on land and as which he is not: or if he believed in 
{ bells at sea. A man of his word, astrology—-which he does not—h¢ 
E. R.. makes no promise lightly, might regard the month of March 
but once the word is passed, it is in a more favorable light than the 
kept to the letter, even if it keeps remaining months of the _ twelve. 
him-—-or his men——up all night. And why should he regard this pa 


Watches Seattle Develop ticular month with favor? Certain- 
ly a fair and pertinent question and 





Although not one of the original worthy of an answer showing the 
settlers of Seattle, he has lived same characteristics EE. R. Hinton 
there 27 years, and has watched the He was born—if you were not 
marvelous development of this skating past too rapidly you might 
northwest Pacific seaport and trans- have seen this statement ahant three occasion offers, he can play a 
continental railway terminal with the paragraphs back—-he was born in blithely as any of the young cre: 
keenest interest Up to the age of Minnesota Mankato with the sharp tures who trip around the maypol 
21, this interest--intense and pa a—in the month of March. and sur- and announce to all and sundry that 
triotic and all that---was held some vived! ‘Twas in the month of they expect to be crowned queen of 
what in check by senetantic duties, March, exactly 21 years after the May, mother, queen of May—as 
but once he attained his majority he first memorable March. that is to either you or I eared! 
ws “s gm dey Deo gh ili ony in March, 1918, om he first be E. R. does not trip around th 
erage Aiba tect lie Pea _— ieee wete me Olympic maypole, but he likes to make a1 
Steel Works in the capacity of ship- occasional trip around the golf 
Vice president Seattle Rotary club ping clerk Shortly afterward, the course with a driver in one hand and 
July 1, 1931-——June 30, 1952. scope of his duties was enlarged to a spare ball in the other. It is vio- 
Treasurer and member of the ex- include those of castings inspector lating no confidence to admit that 
ecutive committee Associated Indus and supervisor of all cleaning room up to the present he has not quali 
tries of Seattle past three years activities fied as a runner up or challenger for 
Director Tower Savings Banl —— any of the amateur championshiy 
past two years and the sterling pleces of useles 
Active in Community Fund move Less than two years later, during silverware awarded the victors, Fis 
ment since it was established it a six month leave of absence on the ing! Ah, that is a different story 
Seattle part of the vice president and gen He has fished practically ever 
Member of the American Foundry eral manager, Mr. Hinton was ap stream and lake in Washington and 
mens association since his entry pointed acting manager. In 1921 he also has dragged the big flopping a 
into the foundry industry was elected secretary of the com trout and salmon out of Puget 
An ardent member of the United pany and member of the board of Sound However, fishing for ordet 
Metal Trades association of the Pa trustees. In 1923 he was appointed is his specialty, orders to be deliv 
cific Northwest he served as chai! manager of the plant and has con ered on time 
man of the Washington district from tinued to serve in that capacity up 
1927 to 1928 and as president ol to the present He served as se Federal Specifications board 
the association from 1928 to 1929 retary until June, 1926, when he Washingtor recently has adopter 
Mr. Hinton was born in Mankato resigned to take office as vice pres specifications covering purchases 0o 
certainly not! The second a is dent and treasurer. departments and independent estal 
as In cat, hat, bat and sometimes ir A busy kind of a lad, you say to lishments of the government o 
tomato — Mint March 22, 1897, but yourself Does he never take any foundry pig iron, bronze pipe fittings 
by the time he arrived at the age of time off to play? high test gray iron castings, gray 
7 he decided that the Pacifie North In moderation, yes, in moderatio1 iron castings, malleable iron castings 
west and particularly the up an4 Business comes first, but when the aluminum ingot 
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Uphold Quality 





‘Remember! ONLY 





] 


tured products. Prices of raw 
with disastrous rapidity. Mant 


follow the trend, of course, and the resultant pressure has 


been terrific. In the struggle 


and in Some Cases ahead ( 


ly 


manufacturers are sacrificing 


prices. We mince no words 


is a long step toward ruin for the firm practicn 
Wed wi) no clearer exposition of 






to kee p abreast Ol le times 
§ them—many less careful 

quality in order to meet 
in stating that such a policy 


Uphold Quality 


N this distressing period, there is a business evil grow- 


ing under cover—the decline in quality in manut 










materials have dropy ] 
ifactured articles had to 















Editorial, 
“Metal Industry”, June, 1932. 


And Keep Melting Costs 
At The Minimum / 


OUNDRY authorities agree 

that no other method of melt- 
ing can give the high quality 
metal obtainable with plumbago 
(graphite) crucibles and associ- 
ated melting equipment. 

But do jou know you can get 
high - quality crucible - melted 
metal .. . at the lowest melting 
cost? The facts prove it. 

Crucible furnaces require the 
lowest initial investment, with 
lowest burden in carrying charges, 
and lowest depreciation. 

Heat energy is developed in 
the crucible furnace in the most 
economical manner. You can em- 
ploy any solid, liquid or gaseous 
fuel... . whatever is most eco- 


nomical and available in your 


locality. And with crucible fur- 
naces, you have no fuel cost when 
furnaces are inoperative... you do 
not pay for fuel you cannot use. 
Crucible furnaces are most eco- 
nomical in operating costs, for 
they can be operated, without 
the slightest waste, in the num- 
ber and combination called for 
by your daily metal needs. And, 
as crucible furnaces do not re- 
quire frequent replacement of ac- 
cessories and repairs are infre- 
quent, they are most economical 
in Maintenance expense. 
Highest quality metal and low- 
est melting costs can be obtained 
by no method other than crucible- 
melting. You can get the com- 


plete, detailed facts trom 


Vesuvius Crucible Co., Swisvale, Pa. 
Joseph Dixon Crucible Co., Jersey City, N. J. 
Lava Crucible Co. of Pittsburgh, Pittsburgh, Pa. 
Chicago-Naugatuck Crucible Co., She/ton, Conn. 
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Ross-Tacony Crucible Co., Tacony, Phila., Pa. 





PLUMBAGO (GRAPHITE) 


\LRUCIBLE-MELTING 


Gives Crucible Quality, Flexibility, Adaptability, Reliability and Economy 
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By H. E. WHITE 


Lava Crucible Co. of Pittsburgh 


REQUENTLY foundry operates 
‘ | different types of melting 
unit nd the cost of meltins 
mulkec 7 il s impossible to as 
certail difference in cost of op- 
‘ itl one ol everal individual 
{ nine Different alloys are melted 
! 0 init with a frequent un 
iin ¢ ibution of an average melting 
cost fe the entire foundry Alloys 
difficult to handle should receive a 
‘ pre melting charge 
Factors Govern Selection 
\ 0 fucto naturally entered 
nto the o nal selection of the dit 
erent ul It possible that if the 
costs e known clearly an entirely 
different et-up would be made It 
! ht be found economical to saci 
fice son units n favor of othe 
In nalvzil melting costs it was 
found certain conditions tend to pre 
vent reduction of various cost data 
compilation to strictly compat ble 
inits. The following are probably most 
equent nd effective in distributing 
the comp ons 
l. Iten for which total charges 
! nh more o le constant, regard 
le of outp (such as general labo 
eneral maintenance and general plant 
overhene e affected bv condition 
I " vel t of nalvses to be com 
1) ed In general the several furnace 
nstallation will be operated at dit 
erent percentages of full capacity and 
eldon t 1 per cent Where iny 
one unit causes unusual increase in 
ene t I hould ssume those 
charge 
2. Bae Classification of meltin 
equipment may, within itself, show 
lation melting costs dues to dit 
ference ! per-charge capacities of 
furnace unit Furnaces of the same 
Tyvye but of different sizes must be con 
idered independently 
» Composition and physical charac 
te of metals and relative amounts 
ed in the different furnaces will af 
ect vnit cost 
1 In most analyses, melting losses 
vill constitute an important cost iten 


ases its value will dete) 


mine the relative standing of diffe 
ent types of melting units It also is 
‘ tel whic is most ditlieult to 


Melting Costs for Various Furnaces 


Outline designed for nonferrous melting 






but ts also applicable to ferrous metals 


analyze With precision and therefore 


permits upsetting variations Deter 


mination from inventory analysis is 
direct and should provide a satisfac 
tory average of extended periods ot 


operation, but it is probable that few 


accounting ure so set 


rmit 


foundry systems 


up as to p segregation of classes 


of losses for which each tvpe ot melt 


ing equipment and each class of metal 


or alloy is responsible Determina 


tion by test at each furnace confine 
the item to actual melting losses, but 
there is the possibility that too few 
tests will be made to give a satisfac 
torv average value It is next to im 
possible to allocate reclaimed metal 


eredits to 


by 


Te; 


of 


ally 


sk 


Various 


Due to the 


pre 


individual 


eminent part pl 


metal loss and the controve 
iture it has become, careful 

that feature necessary N 
metal loss depends primarily 

ill of the operator, but the “are 

herent features in different types 


melting 


item independ: 
operatol most 
ticular typ 
Importance 
fandardized 
and compa 


tlie 
To 


retore IS 


make the 


equipment 
nt 


experienced nh any 


which 


of the skill 


nace 

Some S\ en 
mination of lo 
eportin of sume 


t ler 





Unit Melting Costs Total 


lL THERMAL ENERGY 
(per furnace per heat) 
i. Meltin equipment 
! Preheatit equipment 
LABOR (per ma er day) 
i. Melt 
l’reheatir 
REFRACTORIES 
i. C'rucibles ¢Cper crucible) 
1.1 (per furnace rvear) 
( ers (per furnace er ear) 
} ctrock ( ! fut ace ‘ 
ir) 
(ther items 
I GENERAL MAINTENANCE 
(per furnace per year) 
i. Meltin equipment 
} l’reheatis equipment 
AUNILIARIES (for furna 
month) 
i. Dlowers and pun 
b. Other items 
6 FINED CHARGES 
(per furnace Der Vvear) 
i Meltin equipment 
Depreciation 
Interest 
} l’reheatin equipine t 
Depreciation 
Interest 
TOTAL (less metal loss) 
} METAL LOSS 
Debit > of 2000 pounds at 
(‘reddit 
Net loss 
TOTAL. Cinelud metal loss) 

















For 





NDRY 





nelusive and comparably applic- 
e to any set of foundry conditions, 
decidedly 


ere conditions are under exact con- 


appears complicated 


such as in the laboratory, the 


position may be simplificd and 
er items involved. 
\ suggested outline for determining 


} 


il loss for individual units and 


Is is as follows 
(] 
Metal Loss Formula 


Total weight of charge Dy direct 

veighing 

Percentage of metal in charge 

vy analysis. This item is Important 
field determination because dirty 

crap, oily turnings, etc. may form 
t of the normal charge 

Metal poured as ingot or as cast- 

ngs plus gates and risers—by direct 

veighing. This is assumed as clean 

etal: occlusion of gases, if any, 
neglected 

Skimmings and skull-——by direct 

elgnineg 

Percentage of metal included and 

ombined in skimmings—by analy 

In skimming eare should be exe! 
sed to pick up the minimum 

mount of included metal 

Spillage, if any by direct weigh 


constant represent 
ifference between 
metal 


nd sale value of metal in dross te 


i 
uurchase price ot clean 
e purchase cost of clean metal 
his will vary with loealitv and 


onadition 


since volatilization loss is det) 
as the small differ 


ed mMdirectty 


e between two. relatively large 


ntities, a falr degree of precision 
the determination of those quant! 
Is Indicated 
Application of the formula requires 
emical analysis and it may not be 
sidered practicable for field work 
wever, it contains the necessary 
ments to be considered in determin 
metal loss nd as melting costs 
to hinge on that feature, some 
tem such as this is recommended 
In using the proposed method cor- 
tly the following precautions should 
observed Thermal energy charges 
st be allocated equably Should a 
t which is a large consumer of 
ermal energy allow a low demand 
ge; when considering units using 
low proportion of this energy, the 
irges should be based on demand 
ges commensurate with their re- 
ements 


Similarly general labor charges 


ould also be considered as some 
melting equipment 


pes of require 


eatel proportion ot gene! 1 labor 





others 


| General maintenance items must be 
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‘ Volatile metal loss g will then be 


scrutinized carefully as the more elab 
orate types of melting equipment con- 
tribute 


ance cost items and auxiliaries. 


heavily to general mainten- 


Pours Steel 
(Concluded from page 13) 


intended for general service, medium 
and soft grades is applied only when 
definitely specified in the order. It 
is not required on hard grade cast 
ings for general service In this form 
of test, the specimen must bend cold 
without cracking on the outside of 
bent portion around a pin 1l-inch in 
diameter. Medium steel must bend 
to at least an angle of 90 degrees 
Soft steel must bend around the pin 
to an angle of at least 120 degrees 
without showing any indication of 
crack or rupture on the Outside sur 
face 

Test bars shown in Fig. 3 were 
cast from a steel falling in the soft 
range 0,.22-0.25 per cent carbon, and 
vet the tensile strength is 74,000 
pounds per square inch, the reduction 
in area is 52 per cent and the elonga 
tion in 2 inches is 34 per cent 

The bending test has been exceeded 
to an extraordinary degree. The ‘es 
inch round bars PB and F have been 
twisted and tied in knots involving 
bends sharper and more extended 
than any taken around a 1l-inch pin 
The rectangular bar ‘* x 1 x 14 in 
ches shown at J) was coiled around 
a ‘5-inech pin for five full turns. An 
other bar of the same kind shown at 
( was doubled and redoubled into 
six loops without showing any sign 
of a crack on the outer face The 
i. %xi1x 14 


two straight bars A 
inches were given between three and 
four complete twists. The entire sur 
face of all these test bars is as clean 
and smooth and free from rupture 
of any kind as before the twisting 
and bending operation began All 
bars were bent while cold 

Harry E. Orr, melting superintend 
ent and the author who is metallurg- 
ist, the Atlantic Foundry Co. are re 
sponsible for the development of this 
special steel and stress the impor 
tance of the following points in work 


ing heats in an electric furnace 


1. Skilled knowledge to care for 
the furnace bottom, refractories and 
mechanism. 

2. Selection and use of good scrap 
of known chemical analysis, free from 
any alloys or inclusions which would 
adversely affect physical properties 
of the casting 
3. Arrange the charge so that the 
bath will show the desired chemical 
analysis when melted. This will elim- 
inate excessive use of iron oxide for 
boiling out the heat, 

4. Keeping a good action in the 
bath during refining period 

>. Keeping slag at proper viscosity 


It is recommended that at least 
monthly and preferably annual co 
figures be used However, that not 


adamant 


in Pressure Castings 


and composition duril 
of heat. 


6. Close control of metal te mpera 


preparation 


ture to prevent excessive reduction of 
silica 

7. The first slag is skimmed and 
the metal covered with a 
cleansing slag. 


econd 


S. Proper use of manganese during 


refining period, 
¥. Omit aluminum or other un 


necessary final deoxidizer 
lt 
alysis 
11. Control of pouring tempera 
ture to suit the type of casti 
12. Proper heat treatment of fir 


Control of final chemical at 


ished steel castings 


A mold for a typical casting for 
high pressure service is hown it 
Figs. 1 and 2 On account of it 
size and weight this mold was made 
in dry sand, but the majority of the 
smaller castings are made in green 
sand molds. In this instance a sprue 
at the far right convey the metal 
to two gates, one at the bottom ot 
each of two adjoining flange An 
auxiliary gate is cut at the joint to 
the same two flanges The most no 
ticeable feature of these illustrations 
to a steel foundryman is the entire 
absence of brackets connecting the 
flanges of the mold to the body 
Skilled molding and melting practices 


have rendered their use necessary 


Uses Idle Capacity 
To Manufacture New Line 


Faced with a sharp contraction in 
demand from its usual sources of busi 
ness the Pettibone-Mulliken Co., Chi 
cago, recently seized the opportunity 
to engege idle plant capacity by the 
manufacture of equipment hitherto 


foreign to its various products 


A few months ago the company 
started building mot truck trailers 
and this business since has grown to 
become an important adjunct to its 
other ectivities in the production ot 


railway track material, gray iron 


manganese stcel and other special al 


lov steels The company was in a posi 
tion to do the bulk of the fabricating 
work necessary. 

More recently the company entered 
the road machinery industry, announs 
main 


tainer, a machine for heavy-duty main 


ing development of its powe1 
tenance on gravel, dirt, stone, sand, 
clay and oil roads and weighing 12,500 
to 14,000 pounds. This €quipment has 
been in production for a short time 





Tie Patternmaking To Production 


(Concluded from page 15) 


be made in the existing patterns 
This order, in addition to specify- 
ing the part number and so on, sup 


plies other information which is of 


great value to the pattern supervisor. 
From it he knows approximately 
what the yearly production require 
ments will be for that particular piece 
of pattern equipment. That gives 
him his first line on the type of pat 
tern equipment which he must sup 
ply The amount of money to be 
spent is governed largely by expected 
production, 

If production requirements are 
large, and it is decided that the cast 
ing should be made on a sand sling 
ing type of molding equipment, it will 
require the more durable type of 
equipment a cast-iron pattern. Per 
haps production requirements are 
limited and will not warrant making 
the casting on that type of molding 
equipment and, for the sake of eco 
nomy, that would mean building a 
mahogany pattern and _ steel-facing 
any of the more delicate edges or 
parts that might be subject to wear. 


Establish Procedure 


Thus the type of pattern equipment 
is selected. At the same time, the pat 
tern man decides what type of equip- 
ment will be used—-whether the cast 
ing will be made by hand, on a jolt 
strip-squeeze machine or on a sand 
slinging type unit. 

Next the method of constructing 
the pattern and core boxes is consid 
ered keeping the work of producing 
the casting and the later machining 
operations in mind. At this point it 
might be well to mention that after 
the type of pattern equipment is decid 
ed upon, an estimate is submitted to 
the department head for approval be 
fore actual work is started. Upon 
completion of the pattern equipment, 
a comparison is made betwen the 
estimated and actual cost of the job 

To facilitate manufacturing still fur 
ther, a complete knowledge of machine 
shop set-up is necessary for it will be 
seen that the design of pattern equip- 
ment and the method of molding are 
governed to a large extent by the 
readiness with which the castings can 
be machined and later assembled in 
to the completed tractor. 

Since our aim is not to show how 


patterns actually are made, but rather 


to point out the pattern shop's place 
in the manufacturing set-up, and how 
it functions, we may omit the actual 
job of making the patterns, and as 
sume that the sample castings speci 
fied in the original order, Fig 2, have 
been made. Inspection is the next 
step, and the inspector's report Fig 
3+ is an important check against ac 
tual production performance later on 
The sample castings, incidentally, are 
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held for a reasonable length of time 
and may be referred to in the event 
of difficulty in the foundry or in the 
machine shop. 

Pattern equipment is valuable 
property; therefore a record card, 
shown in Fig. 5 and 6, is kept for 
each of the parts. It shows the vari- 
ous engineering changes which have 
been made, the number of pieces re- 
quired to make the complete pattern 
equipment, and also the pattern loca- 
tion at all times. For example, the 
lamp-bracket pattern referred to in 
Fig. 5 was taken to the foundry on 
March 10, 1931 and was returned to 
the pattern vault 6 days later. On 
April 15, 1931 it was sent to the pat- 
tern shop for the alteration indicated 
under “Pattern Cost and Alterations,” 
and on May 9, 1931 it was sent out to 
a vendor. Actually, few castings are 
bought outside, but this step is shown 
on the ecard to indicate the various 
moves which patterns can make. 

Other information completes the 
picture. From it the foundry pro- 
duction clerk is able to get all the 
equipment data he needs each time a 
production order for castings comes 
through, thus lessening the chance for 
error. 

It will be noted that the vault lo 
cation is included in this information. 
Important as it is to have the right 
patterns, it is equally important to 
keep them in good condition and to 
know where you can lay your hands 
on them the instant they are wanted 
Standard steel shelving was chosen as 
best suited to the storage job. The 
vault is two stories high, the second 
floor being reached by stairs which 
fold up against the ceiling when not 
in use. Steel grating is used for the 
second floor. It simplifies the clean- 
ing job and makes for good house 
keeping. Patterns not in frequent use 
are kept on the second floor, and na- 
turally the 
stored on the lower floor. Shelving 


heaviest patterns are 


varies as to spacing. Several bays are 
designed to take matchplate patterns, 
and the distances between shelves 
vary from 12 to 20 inches. Wooden 
dowel pins, projecting through slots 
on 1's inch centers, make it possible 
to store patterns of that type on end. 
No space is wasted, patterns are easy 
to get at, and, of more importance, 
they do not get ali battered up. 


Reports on Minerals 


Production, imports and exports of 
various minerals are reported in a re- 
cent publication of the department of 
commerce, bureau of mines, entitled 
“Mineral Resources of the United 
States, 1929." Part I, consisting of 


968 pages, is devoted to metals, both 


ferrous and nonferrous. Part II gives 


similar information on nonmetallic 
mineral products, such as abrasive 
materials, asbcstos, clay, fluorspa) 
graphite, magnesium, coke, petroleum 
etc. Information includes productior 
figures for the various leading produc 
ing states of sections and for the 
country as a whole, world production 
value of the product, ete. The report 
is for sale by the superintendent of 
document, Washington, for $1.50. 


Book Review 


Foundryiwork and Metalluray. Vol. I! 
edited by R. T. Rolfe, imitation leat] 
er, 240 pages, 5 x 714 inches, publishes 
by Isaac Pitman & Sons, London an 
New York, and supplied by Tu 
Founpry, Cleveland, for $1.75 plus 1 
cents postage and in Europe by the 
Penton Publishing Co. Ltd., Caxtor 
House, Westminster, London. 


Following Vol. I of this series of 
textbooks, which is devoted to infor- 
mation on patternmaking, mold and 
core méeking and machine molding, 
Vol. II deals with molding sands, non 
ferrous metallurgy and ferrous metal 
lurgy 

The section on molding sand, pre 
pared by J. Laing, foundry superin 
tendent, W. H. Allen, Sons & Co., Ltd., 
Bedford, England, considers the chiet 
characteristics essential in molding 
sand, such as permeability refractori 
ness, bond strength, etc., as well as 
methods of testing, mixtures for sev 
eral classes of work, equipment for 
mixing molding sand, loam facing 
mixtures, sand for nonferrous work 
and for steel foundries 

Fundamental principles of foundry 
metallurgy, both in the ferrous and 
nonferrous fields, are discussed in the 
remaining two sections of the second 
volume, and were prepared by R. T 
Rolfe. The section entitled nonferrous 
metallurgy deals with the principles 
governing the cooling of a pure metal, 
the whole range of binary alloys, and 
some more courplicated systems. Ap 
plication of the systems in the manu 
facture of castings also is discussed 
As pointed out by the author, the 
knowledge thus acquired should en 
able one to understand the more com 
plicated reactions occurring in the 
cooling of cast iron and steel The 
section on ferrous metallurgy covers 
that information and also deals with 
high test cast irons 


Opens Offices 


Robins Conveying Belt Co., 15 Park 
Row, New York, has opened the fol 
lowing branch sales offices: 229 Rocke 
feller building, Cleveland, O., 
Wisely, representative: 16170 La Salle 


Detroit, M Ss 


Robert 
boulevard, Lambert 
representative; 7146 Dartmouth aven 
ue, St. Louis, H. J. Martini, represen 
tative; and 905 Edgewood avenue, 
Charleston, W. Va. R. U 
representative 


Jackson, 
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Distributors Strategically Located 


to 


serve various foundry centers quickly 


TLE 
onal yume ile Vere) 


Western Matcrials Company 


1a 
39 So. LaSalle St ~hicago. I! 


( AT MILWAUKEE 


Carpenter Brothers In 
342 No. Water St.. Milwaukee 
ee ee eo serving—States of Wisconsin 
_ and Minnesota 


AT ROCKTON, ILL. 


Manicy Sand Company 
Rockton Ill 
serving—State of lowa and 
Southern & Western Illinois s 


LAND 


OAK AT CHATTANOOGA 


Porter Warner 
ail 332-3 Volunteer Bidg.. Chattanooga 


@10S ANGELES Tenn. serving—South East 
) AT COLUMBUS 


4 Industrial Minerals Co 
( 277 E. Long St., Columbus. Ohio 


serving—States of Indiana, Ohio ar 
« 


Michigan 


i) 8 


Western Foundry Sand Co 
1043 Elliott Ave. West. Seattle, Wash 
serving—Northwest 





AT LOS ANGELES 


Snyder Foundry Supply Co 
2435 E. 58th St.. Los Angeles. Calif 
serving—Southern California 


AT OAKLAND, CAL. 
Pacific Graphite Works 

and Linden Sts 

California 


Fortieth 
serving—Northern 
and Utah 


T= super-service of the Standard Silica Com- 
pany’s closely-knit organization of distributors 
has added many names to our list of customers. 


These distributors have competent staffs thor- 
oughly acquainted with the needs of the molder— 
they are on the job, when needed, to take care of 











CHICAGO COLUMBUS - = 
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Reg. U. S. Pat. Off 


requirements and show the customer how to use 


silica sand to the best advantage. 


Standardize on Standard Silica QUALITY and 


SERVICE. 


STAN DARD 
S TLIC A Company 


STEEL MOLDING SAND 
CORE SAND 
BLAST SAND 


FURNACE BOTTOM 
SAND 


SILICA FLOUR OR 
SILICA WASH 


SPECIAL GRADES OF 





Plants at Ottawa, Illinois 


‘reneral Offices: 120 South La Salle Street, Chicago 
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SAND TO USE IN YOUR 
HEAPS AS OPENERS ., 
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Phosphorus in Red Brass 


(Continued from page 17) 


found where there is excess zine. It 
may be that contradictory evidence 


is on record, in which case we might 


safely assume the presence of traces 


of oxides of copper on which phos 
phorus is known to act, 

It has been stated that phosphoru 
will deoxidize oxides of tin and zine, 
provided the particle sizes are such 
that they come into sufficiently closs 
contact in the temperature of the 
red brass melt. Elsewhere this i 
denied, and the removal of thes: 
oxides by phosphorus is held to be 
purely mechanical, 

Another suggestion has been pu 
forward that oxides of tin and zine 
are removed by formation of a fluid 
phosphate slag. The same author 
itv, after observing but little vola 
tilization of phosphorus in the ab 
sence of Oxygen, reasons that sul 
face oxidation of the molten stream 
is inhibited, not by an evolution of 
phosphorus forming a protective en 
velop, as has been suggested, but 
that the oxidation products 
ure of the molten phosphate type ful 


which 


nish the protection. 


Rolls Up During Pouring 


As an additional point in connec 
tion with the oxide skin formed du! 
ing pouring, we may consider the 
the oxide film on aluminum 
folded 
into or rolled up in the metal dut 


cause ot 


bronzes which may become 


ing casting, unless pouring, gating 
and sand conditions are such as to 
admit the metal with a minimum olf 
disturbance It is this same alu 
minum-oxide film on aluminum-con 
taminated red brass that, during 
pouring, rolls up to form the inclu 
sions which cause the excessive leal 
loss in such cases 


lt is fairly certain and capable of 
visible proof that, during pouring, 


presence — of phosphorus prevents 
formation of an oxide film on the 
stream of metal. This property 1 
ot special interest in the present dis 
cussion, sinee the forthcoming prac 
tical tests deal with oxide inclusions 
that caused leakers Whether it is 
felt that such inelusions are formed 
during pouring the mold or that the 
oxides are present prior to pouring, 
charged into the furnace or formed 
there, both suppositions doubtless 
are partially correct and the fact 
till remains phosphorus is beneficial 
in elther event 

The program to be deseribed wa 
undertaken to determine the undet 
lving cause of excessive leak losses 
which resulted from the presence ol 


vreenish-colored inelusions in = thit 


ections of valve castings As lit 
wi invwhere trom 2 to 6 weeks 01 
more between the pouring of the 
castings and their arrival at the test 


benches, it was extremely desirable 
to have some means by which the 
leak-loss information could be ob 
tained immediately. 

A foundry floor was set up and a 
multiple pattern of a small compe 
tition globe-valve body, with see 
tions of such thinness that test loss 
es were above the average, was sé 
lected to be the basis for all tests 
cleaned, 


Castings were poured, 





A Deoxidizier 


XCESSIVE leak losses re- 

sulting from the presence 
of greenish-colored inclusions 
in thin sections of valve cast- 
ings led to the experiments 
described in this article. The 
study indicates that phosphorus 
in red brass actually serves as 
a deoxidizer in addition § to 
making the metal fluid and 
protecting the stream of mol- 
ten metal during pouring. The 
conclusion also is reached that 
copper in new metal heats is 
the principal source of oxygen 
when the melting is under re- 
ducing conditions and either 
remelting or an addition of 
phosphorus is necessary to re- 
move the oxides and produce 
solid castings free from inclu- 
sions. The article is from a 
paper presented at the recent 
Detroit meeting of the Ameri- 
ean Foundrymen’'s association. 











ground and tested in a very short 
time as will be described. 

Usually ten molds (120 eastings) 
were poured from experimentally 
melted metal, and to avoid mislead 
ing test information, a system of 
handling was employed so that it 
would be possible to determine at 
all times the mold (in order of pour 
ing) from which a given casting 
came, as well as the position of the 
casting in the mold relative to the 
runner and sprue The effeet on 


leak loss of defective molds or 
faulty pouring of molds thus was a 
Known quantity 

Valve castings With the center 
and pipe ends ground smooth, were 
tested in the rough by clamping a 
rubber-faced disk over the center 
end; the leakers were examined 
caretully to insure that shrinks or 
porous metal were not responsible 
\ large lot of rough castings whic} 
had passed the pressure test, ulti 
mately was sent through the regular 
channels to prove that bright dip 
ping, reduction of wall thickness 


and removal of oute1 Kin by ma 





chining were of no practical impo 


tance Leak loss on the lot was 0.27 


per cent, half of which was due to 
castings cracked during machining 

Starting with a capacity heat o 
all new metals in a small indirect-ars 
furnace, ten molds of castings wer 
poured without 
tions and the remainder of the hea 


phosphorus addi 
poured into pigs. Gates, sprues and 
pigs were then remelted in the same 
furnace and again ten molds wer: 
cast without a phosphorus additio: 

This procedure was continues 
until, at the end of the fifth remelt 
there was insufficient metal for a1 
other lot. The metal all was slug 
gish, although less so after the fiftl 
remelt; and the foundry scrap, a 
though varying somewhat, was nol 
mal throughout the five lots 

Percentages good on the pressure 
test for the five groups of casting 
were, in order, 52.3, 70.0, 95.8, 95 
and 97.7 per cent Fracture 
through showed oxide 1! 
clusions in all cases 


defects 


It thus was demonstrated that, | 
subjecting prime metals continuou 
ly to the reducing atmosphere whic 
characterizes that type of melting 
equipment, the metal could be di 
oxidized almost to the point of be 
ing satisfactory without phosphor 
additions. 


Bring About Deoxidization 


It was felt that conclusive pros 
was obtained that phosphorus dor 
more than merely protect the molt 
during 
phosphorus additions bring about a 


stream pouring, and u! 


tual deoxidation in the furnace « 
ladle, 

New métal heats to which .1 pe 
cent of phosphor copper (15 — prt 
cent phosphorus) was added = gave 


better result (with 99 per cent o 


the castings good on the test) thal 


those with .05 per cent (whiecl 
showed 94.5 per cent good) In 
production way the latter amour 


was ample, since a charge usuall 
is about haif remelted 


Fluid metal was obtained in eithe! 


materia 


case and the residual phosphoru 
was a few thousandths of one pe 
cent 

A heat composed entirely of sera 
leakers wa 


castings which were 


melted in the are furnace and 0) 
per cent of phosphor copper added 
The castings from the heat were 99 
per cent good on the test, the found 
ry loss was 4 per cent, and the re 


idual phosphorus was 0.004 per cent 


Remelted leakers, with 25 per cent 
new metals and without a_ phos 
phorus addition produced casting 
having an identical foundry loss b 

which were only 46 per cent rood oO 
the test 

This is further evidencs 
heats containing new metal, eithe 


wholly or in part, need to be deo 


idized with phosphoru to produc 
satisfactory results The copper i 
got, which is poled only to a flat set 
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id contains approximately 0.04 per 
American 
ire bar, doubtless is the principal 


ent Oxygen in typical 
yurce of the oxygen in prime metal 
eats 

Starting with an _  all-new-metal 
eat, and adding 0.1 per cent ol 
hosphor copper to the first ladle, 


15 per cent to the second and 0.2 





er cent to the third, gave castings 
vhich were 99 per cent good on the 
due to dirt, 


instances 


est Foundry losses, 
vere normal in all three 
The residual phosphorus was ¥.01 
er cent in the two latter cases. 
However, when 0.2 per cent of 
hosphor copper was added each 
ime and continuous remelting prac 
iced, as in the first test mentioned, 
etal was produced on the fourth 
remelt which had no desire to re 
ain in the ladle The residual 
hosphorus at this point was 0.022 
er cent and the metal was, wild 
very smoky, and active in the ladle, 
if the ladle were wet). 


Dirt Loss High 


The metal attacked the ladle lin 
| g, boiling up dirt which could not 

prevented from entering the mold. 
poured in dirt, 
which left visible holes in the cast 


Exelusive, of this 


ng, the leak losses were quite low; 
it the dirt loss in the foundry 
ounted with each remelt to 47 per 
ent at the point of maximum wild 
Reducing the pouring temperature 
>) degrees Fahr., from 2100 de- 
vrees, after a fifth and final remelt, 
tamed the metal to normal. Cast- 
gs were 100 per cent good on the 
test and 99 per cent good from the 
tandpoint of dirt, although there 
ere a few misruns and cold shuts 
The induction melting unit lends 
self nicely to additions of phos 
horus in the furnace, just before 
ouring, and in some circles this is 
onsidered desirable If 
ound is to be added to one hundred 
ounds of metal, half of the amount 


one-tenth 


charged into the furnace perhaps 
minutes before pouring, and the 
ilance is added to the ladles. 

It was found, as has been stated 
reviously, that phosphorus is elim- 
ated rather rapidly from the met- 
at pouring temperature. With 
006 per cent in the button (the 
etal left from the 


004 per cent was present after the 


previous heat), 


at was all molten; and, although 
phosphor cop 
er was added prior to pouring, only 


1 per cent of the 


03 per cent remained as residual 
osphorus in the castings 

Leak loss was found to be propor 
onal to the length of time that the 
addition 
before 


remained in 
With 


castings 


osphor us 
pouring, 
added, the 

minutes late 


( furnace 

l per cent 
rom a ladle poured 
e 100 per cent good on the test, 
ereas, when the elapsed time was 
to lo minute only 89 to 97 per 


ood casting were obtained 
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The evidence would indicate that 
phosphorus in red brass actually 
serves as a deoxidizer, in addition to 
making the metal fluid and protect 
ing the molten stream during pour- 
ing. Various theories are present 
ed as to the mechanics of this deox- 
idation. 

Copper, in new metal heats, is the 
principal source of oxygen when 
the melting is under reducing con 
ditions, and either remelting or an 
addition of phosphorus is necessary 
to remove the oxides and produce 
sound castings free from inclusions. 

For the alloy in question, which 
nominally contains 8.5 per cent zine, 
the amounts of phosphor copper re 
quired are on the order of 0.05 to 
0.1 per cent. Since the phosphorus 
is lost rather rapidly when the met- 
pouring temperature, the 
residual phosphorus resulting from 
this practice varies from © to 0.007 
per cent. 


al is at 


In the are furnace, when 6.2 pen 
cent of phosphor copper is used con- 
tinuously, the metal eventually be- 
comes wild and the foundry losses 
may go as high as 47 per cent dirt 
The residual phosphorus at this 
point is in exeess of 0.02 per cent. 


. ‘ . 
Aluminum Castings 
T . ‘ . 
In New Diesel Engines 
(Concluded from page 23) 
the mold or outside part in core 
sand and drying it for rigidity. 

The castings were poured from No 
055-T5 alloy, an aluminum alloy con 
taining 5 per cent silicon, and subse- 
quently heat treated, The 
poured from two pots, entered the 
mold through two sprues on top at 


metal 


opposite ends Large risers were 
scattered in profusion over the top 
to supply feeding metal to the shrink 
ing casting. The casting was poured 
with the cylinder chambers at an 
angle to the horizontal, rather than 
at an angle to the vertical as they 
appear in Fig. 1, and with the joint 
side of the casting up, that is the 
side which is later bolted to the com 
panion half 

After the castings were cleaned 
and critically inspected, they were 
subjected to pressure tests to insure 
satisfactory resistance to air, gas 
Each chamber was tested 
individually with air or water at a 


and wate! 
pressure of 60 to 90 pounds per 
square inch 


Is Vice President 


B. F. Miller, author of the article 
“Refining Methods for Gray Iron’ 
which appears on page 22 of the 
July issue of Tur Founpry is vice 
president Rasmussen & Co., engi- 
neers, 612 North Michigan avenue, 
Chicago. This information inadvert 


ently was omitted from the article 


Dedicates Foundry 
Institute in Germany 
Representatives of all sociation 
related to the foundry industry in 
Germany, leading men in the indus 
try and foreign representatives were 
present at the dedication of the new 
Foundry institute at Aache Ger- 
many recently. Representatives of 
the states and industry were greeted 
after the opening of the ceremony by 
Professor Hoff, vice president of the 
university. Among the foreign 
guests, he extended a heartv welcome 
to J. G. Pearce, British Cast Iron Re- 

search 
England. 
After honoring Dr. A. Wirtz and 
thanking him for his work in making 
the institute possible Professor Dr 
E. Piwowarsky presented a lecture 
on “Study and Research in the 
Foundry Institute Aache it 
he surveyed the education of the 
students and post-graduates and the 


association Birmingham 


whicl 


results of research accomplished in 
the past 4 years. Dr. H 
the second speaker. He presented his 


Nipper was 


impressions of the American Found- 
ry industry and the research work 
connected with it, gained through his 
recent visit in America. After the 
lecture, the new laboratories and 
melting hall were visited and the 
first heat was taken from an oil 
fired cupola of newest construction 

The Foundry institute has an area 
of approximately 5600 square feet 
with laboratories for metallurgical 
and physical research, X-ray 
ment, laboratory 


equi 
melting furnaces, 
equipment for gas and oxygen de 
terminations, chemical and corrosion 


} 


laboratories The melting hall is ap- 


proximately 90 feet long and 60 feet 
wide and is equipped with various 
types of melting equipment as well 
as practically all modern devices 


needed for molding, core and pat- 
ternmaking A complete machine 
the molding 
department and an exhibition hall 


for castings, displaying good and bad 


shop is connected wit] 


methods of molding and a valuable 
pattern exhibition, are included. The 
exhibit becomes the property of the 


University of Aachen after the exhi 


bition in Dusseldorf in 1929 

The institute was originated to 
provide a means for teaching 
students theory and practice at the 
same time Generous contributions 
in a time when Germany is short on 
finances is proof of the importance 
the industry places or ‘ educa 
tion 

H. V. Schieffer, forms with R. H 
Beaumont Co., has become sociated 
with C. O. Bartlett & Snow Co., Clev 


land, on the sale ot 


handling equipment nd k mate 
ial handling systems \ = ete 
will make his headqu ‘ n Cleve 
land 








Fire Furnace with Powdered Coal 


(Concluded from page 19) 
f cents a ton. When the furnace 
hopper is filled a screw feeder at- 


tached to the bottom of the hopper 


feeds coal at the desired rate, posi- 
tively controlled for combustion by 
a variable-speed transmission, AS 


pulverized coal enters the exhauster 
it is picked up by the air stream and 
delivered to the burner. Here the 
air and coal, in proper proportions, 
are mixed thoroughly and blown into 








ig. I—Coal screenings are stored in 
this 700-ton concrete silo 
the furnace Valves are provided 


that give close adjustment of air and 
control of combustion 


the 


permit close 
This 
tion. 

Only a 


completes cycle of opera 


amount of ash is 
pulverized 
fur 


small 
burning 
the melting 
with the 
the boilers it is 
bottom of the fur 
occasion 


firing, 


formed when 


coal. In the case of 
this 
other 


deposited on 


naces, passes off slag 
refuse; in 
the 


must be 


and 
nace and removed 
ally the 
but not as frequently. 

Melting furnaces are equipped with 
line burners, which 


same as with hand 


Live 
required for 
Annealing 

high 
flame 


stream 


a low velocity flame 
metallurgical 


equipped with 


melting. 


ovens are low 


velocity burners, which give a 


of variable length a short flame for 
starting and a long flame for bring 
ing up the front of the oven and 
holding an even temperature Mach 
of the three 20-ton ovens has one 
burner; the ten 385-ton ovens are 
equipped with two burners each 
Aside from convenience of auto 
matic closely controlled operation 
this system is making definite sav 


both labor and materials 


On the annealing 


ings in 


ovens, for instance, 


several hours have been cut off the 
cycle of operation. The temperature 
throughout the entire oven is uni- 
form and castings can be placed in 
any part of the oven regardless of 
size, and are annealed thoroughly 


A marked saving of fuel cost Is 


achieved Formerly, with hand fir- 
ing, these same ovens required 752 
pounds of fuel per ton of castings 


annealed. With pulverized coal, the 
consumption is about 500 pounds per 
ton. 

A number of 
effected on the melting furnaces. The 
hand 


economies have been 


elimination of firemen is a 


large item A higher percentage of 
good castings and more uniform 
analysis of iron are important re 
sults. Hot fluid iron is obtained, 
2700 degrees Fahr. and above, at the 
spout. Ninety per cent of the heats 
so far have come out minus or plus 
five points in carbon. Less oxida 
tion and less wear on the furnace 
lining are other items; also a better 
ratio of coal to iron. 

The system was installed by the 


Whiting Corp., Harvey, Ill. 


Gives Production of 





Iron 


tical bulletin of the American 


& Steel institute, New York. 

The total 
production of cast iron pipe and fit 
tings for 1931 of 1,129,292 
vided into 1,051,158 tons of pipe and 


Same source reports a 


tons, di 


78,134 tons of fittings, compared 
with 1,435,736 tons total in 1950, di 


vided into 1,326,902 tons of pipe and 


109,034 tons of fittings 


Book Review 


fmerican Nociety of Heating and 


Ventilating Engineers’ Guide, 1932; 
imitation leather, 876 pages, 6 x 9 
inches, published by the American 


Ventilating 
Tul 
plus 
Penton 
Caxton 


Heating and 
Engineers and supplied by 
Founpry, Cleveland, for $5.00 
postage, and in Europe by the 
Publishing Co., Ltd., 416-17 
House, Westminster, London. 


Society of 


To those interested in any of the 


many phases of heating and ventila 
tion, this book will prove exceedingly 
valuable. The first section of the 
work offers extensive information on 
significant advancement made in tech 
nical research, manufacturing, engi 
neering and contracting practice dui 
ing the past yea Material on fur 
naces, sands and natural ventilations, 
unit heaters, pyrometers, ete should 
be of special interest to foundrymen 

The second section of the book con 





























sists of a data section on modern 
equipment, and the third division is 
" ‘ . . . >. ¢ « 
Steel Castings in 1 931 a list of the membership of the Ameri 
; , : ‘ can Society of Heating and Ventila 
Production of steel castings in the is ‘ 
rae: . ; ae ting Engineers 
United States during 1931 totaled 
516,579 tons, the lowest output for 
a number of years. Production was R lL. Batteiger & Co Widene! 
divided into 143,465 tons of basic building, Philadelphia, have been ap 
open-hearth, 184,780 tons of acid pointed sales agents in eastern terri 
open-hearth, or a total of $28,245 tory for the Thomasville Stone & Lime 
tons for the open-hearth processes, Co., York, Pa Products of this com 
121,052 tons of bessemer, 716 tons pany include blast furnace flux, open 
of crucible steel and 176,566 tons of hearth furnace flux, cupola flux, burn 
electric furnace metal. This informa ed lime and limestone for other put 
tion is contained in a recent statis poses. 
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hig. 5—Layout of malleable plant showing location of the various types of 
equipment connected with the powdered coal) system 
THe Founpry August, 1932 





























CRUCIBLES 








STOPPERS 





Established in 1872. Sixty years of successful operation. 
This record is proof of the superior quality of our 
products. 


Write or send us your next order. 








McCULLOUGH -DALZELL CRUCIBLE CO. 


Pittsburgh, Pa. 
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Hun ? A PLANE 














discuss 


Rocking chair experts causes 


of aviation 


ONG after the other members ot 
the party retired, Bill and I re 
mained on the veranda idly 


rocking to and fro, occasionally re 
lighting blackened pipes and ¢ 
changing hort detached sentence 
The air was hot Not the fierce sun 
heat of the day, but a close, enervat 
ing species of heat that seemed to 
uck all the moisture in a person to 
the surface and cause it to trickle 
annoyingly over the ledge and 
among the hills and valleys of one 
person A favorable type of night 
for doing nothing and——as Bill said 

not much of that. 

\ distant hum that gradually in 
creased to the volume and intensity 


associated with a roaring plane just 


after taking off and then a gradual 
dying away of the sound prompted 
Bill to wonder who was piloting the 
plane or what had taken him so far 
off the usual course of those flying 
east Or west over the city 

“What's the difference, I said 
“who he is Forget him Perhaps 
he is an honest citizen driven crazy 
with the heat and now flying around 


in spirals like a phillyloo bird trying 


to keep cool 

‘If that’s the ease I wish I wa 
with him However, I think you are 
mistaken Let us consider this case 
in the light of pure reason Let us 
apply the test of cold logic 

“On a night like this? This is no 
litthe Spanish town! 

“Well,” Bill admitted, 
exactly the most appropriate word 
tonight, but sinee it was used only 
in a figurative sense, no great harm 
ha been done Now let's check oft 
the likely and unlikely factors 

“That plane is not the mail plane 
inles an extremely unlikely cot 
tingeney the drive1 is al hou 
ahead of his schedule and about 
miles north of the line leading to 
the airport bv the sound of his en 
vine he is flving too low either for 
his own safety or for that of thos 





The Adventures of Bill 


BY PAT DWYER 


immediately in or under hi path 
This would seem to indicate that he 
has lost control, or, is just flying 


around blind without knowing ‘ 


actly where he is or whether he ts 
going or coming like a June bug. 
You now these humming i 


things always bumping into some 
thing l } 


eouncry ri 


uve heard oft no 
ind I can't 


private i 


recently 
any reason WHY a 


dividual should take Oo 


night as you say like a phillyvloo 
bird 

‘The nadication all point one 
way Tomorrow we shall be awa 
ened by news boys crying ‘Aviatrix 
Lands Safely on Pike’s Peak! it 
your curiosity nerve still is alive you 
will buy a paper and learn that the 
intrepid air woman Nancy Hightop 


from Chicago to establis! 
flight 


but 


} Op pre ad oll 


a nonstop record to Baton 


Rouge, La through one reason 


or another —mostly another——the 
machine headed west instead ol 
south and if Pike’s Peak had not 
barred her path she probably would 
have landed in the Pacific. 

“What do you mean, the machine 
headed west instead ot south? 
Couldn't the lady steer the thing? 

“Apparently not I never actual- 
ly have witnessed one of these lady 
long distance flvers in action and 


possible th 


at the co 


therefore it is 








' 
os 
= ~ 
q ." 
Las] 3 
~ 
ls , 
x 














e / 
‘ Af 
‘ A 5 
* | - 
on } 
“9 > f 
‘ a 5 Foes 
Road signs lose visibility at) high 


altitudes 


clusions | have drawn fro ‘ 
lished reports of the flis \ 
all wrons So long e | iccol 
panied by a pilot, a navigator and 
mechani ste oe if i! rl 
and usually attair hey Ob ec 
The sf lads i ‘ i oOo i é co 
pass occasionally ind i ect 
change the course oO thie Ip to ef 
respond wil the « i! TI ‘ 
their eves ope. d note ey 
ations that ect their fli 

make the oct al idjyu ! 

‘As I said em 
the published re oO fl 
have forced he l pre 1O ‘ rie 
that the lady ver at the Oo 
points the nose otf het ip oO 
her distant and out oft i i ¢ ( 
tive Then she take 0 in 
continues to follow her nose 

“Even the Dest OF Nose | ol 
tle assistance on a dart} night = 
your eyes and | bet you can 
across the street and come wit 
1) feet of any point you pick ou 
advance 

*“*‘No, 1 said ‘tor the simpie rei 
son that if I attempted to step o 
the curb with my eyes closed 
would be hit by an automobile and 
carried half a mile, or at least a 
far as the light at the next stree 
intersection If it happened to tur 
red before the driver arrived. How 
ever, What has my ability——or la 
of ability té cross the street got t 
do with the ladies who fly hithe 
and yon in air ships? 

“Nothing, Bill admitted, “‘I jus 
used the illustration as a parable o 
something to show you what hay 
pens to a person who depe nds oO 
hunch instead of skill, experiens 
and a knowledge of navigation 

‘Le’s see,” she says to herself 
havent seen my name in the pape 
since | got that new flying sui 
What's to be done I think I'll 
take a spin in the old crate ) 
second thought | should prefs é 
ane 

‘A new piane ished ji @1 
vorite colors is purchased Bulletin 
are sent to the I P. and the A 
announcing hat he is ai polse ( 
flight and ready to go l e £0 
and disappeat ntil her gas sup} 
is exhausted Then she come dow 
where no person ever expected 
et her and ii a place \ ic! ct 
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tainly was not in her mind when she 
tarted on the journey. 

“*Where am I?’ she inquires of 
he first native who appears on the 
‘Five hundred miles north of 
Isn't that just too 
I was flying south 


cene, 
vhere I took off? 
unny for words. 
ill the time!’ 
“Talking about airships 
ie of an inquiry I had recently from 


reminds 
i man who had made six diesel en 
vine pistons and only salvaged two 
uut of the six. By a curious coinci 
lence he had used a slightly differ 
nt mixture in the two good pistons 
nd he was wondering if that factol 
as responsible Long, practical ¢ 


probably 
Othe 


erience warned him that 
ome other factor was present 


rders were in prospect and he wa 


eeking information before he 
ickled the job 

‘He wrote that the castings 1! 
ches high and 19 inches in diam 
ter, machined up clean but they 


ed through the web above the 
rackets when subjected to a water 
ressure of 100 pounds per square 
ch and you know that is not a s¢ 
ere test The chamber core all In 
ne piece is divided by six bracket 
is suspended from the cope and 
eld in place by double end chaplet 
ind the face 


ertween the uppel sides 


the cope where standards rammed 
the sand afford the necessary ri 
idity The casting is fed by hot 
hand 


cupol 1 and 


etal caught in ladles direct 


rom the down 


poured 
ir large risers on the rim of the 
isting 

“The cupola charge is made up ol 
(} pounds pig iron, 500 pounds ma 
inery serap and 300 pounds steel 
Analysis of 


Silicon 1.85 


oiler plate clippings 


‘ pig iron follows 
er cent; sulphur 0.05 per cent; 


Oosphorus 0.50 per cent; manga 


s<° 0.90 per eent: combined carbon 
{XS per cent; graphitic carbon 3.1 
er cent 

‘In cores for future castings he is 
hinking of using a One-piece cas! 
ron arbor and thus dispensing with 
he chaplets He also is considering 
he use of chills along side the out 
r end of the brackets in the cores 


He ended by writing that he would 
ppreciate my opinion on the prob 
ble cause of the leaks and any rem 
dy I might propose to prevent thei! 
ppearance in future 

“To really form a satisfactory opin 
on in a case of that kind I should 
ke to see the casting broken under 
drop ball. The condition of the 
ietal in the leaky area might fur 
ish a valuable clew. Leaks may be 
ie to one or two or even a combina 
on of causes and in some instances 
extremely obscure 


ese causes are 


other instances the cause is selt 


evealing. Evidently in the present 

stance the evidence was cloudy 
The anticipated analysis from the 
ture given would show a silicon 

ntent of approximately 1.50 per 


t and with the other element 
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little 
even with 


showing 
change. This composition 
slight 
tory for castings of the type outlined 
The iron mixture is not responsible 


practically no or 


variations is quite satisfac 


for the leaky structure. Presumably 


the iron was melted satisfactorily 
since the castings machined up clean 
The core may be responsible, at least 
in part. Unless the vent gets away 
with greater than usual freedom, it 


will eause the metal to flutter over 
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Plan and sectional view of cracked 
diesel piston 


the brackets In some instances thi 
fluttering will cease before the metal! 
solidifies, but in the majority of in 


stances this fluttering will cause the 


metal in the vicinity to set rapidly, 
to hold some of the gas and thus pro 
duce a defective area The core is 
surrounded almost entirely by mol 
ten iron, and in addition presents six 
deep brackets which intensify th 
generation of gas 

‘However, the position of the 
casting and the method by which it 
is gated are the principal factors re 


sponsible for the leaky structure 
Theoretically, to insure a solid cast 


ing, the metal should commence te 


freeze at the bottom This freezing 


action should work up gradually to 


the top so that feeding constantly 


could continue by gravity from hot 


metal in the gates or feeding heads. 
In this instance the thickest part ol 
the castings is on the bottom, where 
it remains liquid after the top part 
has solidified 

“The entire mold is filled with hot 
metal introduced through a gate at 
the bottom Thus the ideal 
retical condition is reversed since the 


hottest metal is at the bottom when 


solidification commences The plats 


solidifies before the 


at the toy plate 


at the bottom Some of the metal to 


feed the bottom is drawn throug! 


the brackets and as a result the 


metal above the brackets is robbed to 
a certain extent. It is not as dens 
and homogenous as it should be 

The obvious remedy is to mold the 


casting in the opposite position and 


pour the metal through half a dozen 
about 

Mold 
manner, the 
olidily 
draw 


later. The 


inch pop paced 


gates 
inches apart on top of the rim 
ed and poured in this 
lower part of the casting will 
first and therefore will not 
metal from the upper part 
upper part may be fed by three o 
the present type rise! This met 
od of molding also will disper 
with the chaplet ince the core 
will rest on the center print in 1 


drag and will be bolted to the bot 


tom plate Naturally a 


will be required for the core pri 
and sultable precautlo mn I nt 
taken to prevent any metal fro 
seeping down around the print ‘ 
core must be made Irom al Oye 
grade of sand, bonded with a 1 
mum amount of bindet tnoroug! 


dried and provided with ample ve 


opening 
Engineers Nominate 


Mechanical 
Engineers, New York, has nominated 


Society ol 


American 


1933 a tollows Pre 


Potter 


officers fo. 
dent, A. A 


engineering 


dean school ol 
Purdue university, L: 
dents H \ 


Inanagement enLl 


favett« Ind.; vice pre 
Coes consulting 


neer, Ford Baco & Davis Ine 
New York, 


president, 


James D. Cunningham 
Republic Meter 
Chicago, C I Hirshfield 
chief of 


Flow 
Corp., 

department, Dk 
Detroit: 


research 
troit Edison Co 
R. L 


managers 


Sackett, dean of engineerir 


Pennsylvania State college State 
College, Pa Alexander D Baile 
superintendent generating § statio 


Edisor Co Chica 0 
Hunter 


engineering University 


Commonwealt! 
and John A 


mechanical 


of Colorado Boulder Col 


Antimony in Bronze 


“Effect of Antimony or the Nle 


chanical Properties of a Bearing 


Bronze,’ by C. E. Eggenschwiler, re 
cently has been published by the | > 
department of commerce bureau of 
standards, as research paper No. 442 
The article is a reprint from the b 

standard’s Jo ral Pr. 


search, Volume &, May 193 The 


reau ot 


bulletin is for sale by 
tendent of document Washingto 


John E Livingstone Co 2-246 
\iotors 


has been appointed saies ; ent tol 


General building 


the hoist and crane divisio1 Rol 
bins & 
©... in the 


Myers Sales Ine 


pringneia 


Detroit territory 
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ew Canadian F oundry Is Modern 


Jenkins Bros. Ltd. builds new bronze and tron 


shop at Lachine to meet demand for products 


ARLY in April, Jenkins Bros. Ltd. has expanded and developed to ular radiators which are placed 

Lid. formally opened a new such an extent that the new plant throughout the building, unit heat 

bronze and iron foundry at Was necessary. It is a mark of dis ers have been provided in vital 
Lachine, P. Q., Canada, The com tinct courage on the part of the com places, so that when the weather is 
pany held open house and the many pany to plan and complete the new exceedingly cold, the unit heaters 
visitors were shown over the new foundry and the power house at a can be placed in use 
foundries, and the new power house time when little industrial expan In planning the arrangement of 
which were in full operation The sion is under way the building and equipment, its put 
opening ceremonies were conducted New foundries, and the power pose has been the guiding thought, 
by Farnham Yardley, president of house are located on a large tract and the principles adopted are based 
the company, who. presented the of land in the city of Lachine, on the upon orderly methods of operation 
golden key to James H. Webb, vice Canadian National railways, from and the application and use of the 
president and managing director. which a siding runs directly to the latest and most improved practices 
Other company officials present wert new building The site eventually of manufacture and equipment. 
Cc. V. Barrington, vice president; A will accommodate the entire plant The heavy iron foundry is in the 
fugene Brady, treasurer; A GG. of Jenkins Bros. Ltd The bronze west section of the building, parai 
Stewart, secretary; J. S. Mock, dl and iron foundry building is approx lel with the railway siding and sup 
rector of sales; Herbert H. Gee, On imately 244 feet wide with an ay plied with a 50-ton, 40-foot Spa 
tario manager of sales and director; erage depth of 255 feet, and is one craneway, running the full lengt 
John D. Stiles, former director and story in height sins for serap, plg iron and sand 
first Canadian salesman; and J. R. are located along the west side of 
White, Jenkins Bros., New York Secure Light and Ventilation the building with receiving doors 

Following the formal Opening, a Since liggyt, heat and ventilation ne from the railroad siding 

luncheon was served and handsome are most essential for the comfort The cupolas are located between he 
souvenior ash trays, made in the new and efficiency of those working in metal bins and heavy iron foundry 
foundry, were distributed Among the foundry, special attention was rhe light iron foundry has _been 
the distinguished guests present paid to those factors in designing placed in the center of the building 
were the Mayors of Lachine and and constructing the building. In adjacent to the heavy iron shop. The 
Montreal West. George Ross and abittinn to the side wall wiedews. core room is on the north side of 
R. H. Maedonald, Walter J. Arm which are of steel sash. large roof the building, next to the foundry. 
strong, James Ballantyne, Dr. IF. G. monitors provide ample light with The bronze foundry is situated in 
Pedley, McGill university, IF. C. i out using artificial lighting. Moni the east section of the building and 
Burnett, Birmingham, England, Col tors are arranged to provide excel is separated from the iron foundry 
H. A. Stewart, A. F. Byers, H. J. lent ventilation. In addition to reg (Concluded on page 56) 


Roast, N. H. Henderson, G. E. Tem 
pleton, Edward Darling, and many 
others 

The business, now known as Jen 
kins Bros., began in 1564 when Na 
thaniel Jenkins became interested in 
the invention and production of 
water faucets and opened a place of 
business at 52 Sudbury street, Bos 
ton He conceived the idea of hay 
ing faucets fitted with renewable 
packings and atter considerable re 
search developed a rubber compound 
that would stand both hot water and 
steam In time other inventions 
were made and the company grew 
and extended its activities to include 
the manufacture of iron body as well 





as bronze valves Growth of the ex 
port business led the company to 
erect a plant in Canada, and 1906 2 
O07, Jenkins Bros, Ltd. was incorpo . z| 
rated ‘ 


Ka 





sullt on the firm foundation of 
sandblast and tumbling barrels are located on the right, and the molding and 


quality and reliability, Jenkins Bros . : 
1 : : . ys SVs Bre melting department for iron in the background 


9° 
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INTERNATIONAL 
TYPE F MACHINE 
“WITH ROLLERS, AIR 
EQUALIZERS AND 
AIR FLASK CLAMPS 


ALL FEATURES OF ADVANTAGE (many of which are exclusive with us) 
DEMANDED BY MODERN FOUNDRY PRACTICE ARE INCORPORATED IN 


INTERNATIONALS 


We claim for our 55 types of machines (3 new models recently added to 
our line) maximum SPEED, ACCURACY, DURABILITY, EFFICIENCY 
and VERSATILITY, and an entire absence of confusing complexity. 
Write for a set of our Special Circulars showing 
a number of interesting foundry installations. 


INTERNATIONAL MOLDING MACHINE Co. 


2608-2621 W. loth St.. Chicago, Ilinois 


Ture Founpry—August, 1932 








oncluded trom pade 54) 
by a brick wall division. Two bronze 
shop core rooms are provided on the 
north end of the building and the 
general pattern storage vault is lo- 
cated along the east side Bronze 
metal storage is on the southeast 
corner arranged with bins for the 
different types of metals and the 
furnaces for melting the bronze are 
located adjacent to the storage. 

A tunnel has been built along the 
north, east and south side of the 
building and all piping for air, oll 
and gas is carried through that tun 
nel, so that it will not interfere in 
any with the operation of the plant. 
At the same time all of the piping 
is accessible through conveniently lo 
cated manholes, Each line of pip 
ing is distinetly marked to indicate 
whether it is for steam, gas, oil or 
ail The boiler and power house, 
which is located in a separate build 
ing, is planned to take care of the 
needs of the entire plant a now 
planned, although at present only a 
portion of that equipment has been 
installed The boiler and power! 
house also accommodate the electric 
light and power transformer and 
witchboard equipment 

Kleetrie furnaee installations con 
ist of a 150 kilovolt ampere ful 
nace operating at approximately 90 
volt Provision has been made fo1 
two additional furnaces of the same 


cupacity Artificial lighting through 


out the plant has been designed to 
ive adquate lumination tor various 
classe of work and the average Il 
ensIty on the order oft Lli-foot 
eandle A flexible arrangement ol 
ecireult control Is avallable whic! 


Proper Care Must Be 


permits lighting of only such parts 
of the foundry as are in actual use 

Contracts for the erection of the 
bronze and iron foundries and thé 
power house were awarded to A. F 
Byers & Co. Ltd., Jas. Ballantyne, 


Ltd., Grinnell C of 


Plans and specifications 


Pr. MeCuaig oO. 
Canada Ltd 
were drawn up by Ross and Macdon 


ald, architects, Montreal, with the 
assistance of W. J. Armstrong, Mon- 


treal, consulting engineer and Ed 


win S. Carman, Cleveland. 


Forms Supply Equipment 


Included in the firms supplying 
materials and equipment for the 
work were the following Detroit 
Electric Furnace Co Jeffrey Mfg 


Co, Ltd Canadian General Electric 
Co Foundry Equipment Co. Ltd.; 
W. W. Sly Mfg. Co. Ltd Richards 
Wileox Canadian Co. Ltd Mathews 
Conveyor Co. Ltd Dominion Bridge 
Co Ltd Babeock-Wilcox & Goldie 


Ltd 
Ltd 
Canadian 


Rudel-Ryder Ma 
Seale ( 


Rand Co 


MeCulloch 
chine ry ( 
Ltd 


‘oO Gurney ‘oO 


Ingersoll 


Ltd Canadian Westinghouse Co 
Ltd English Eleetrie Co. Ltd Can 
ada Cement Co Ltd Cooksville 
Brick Co National Brick Co. Ltd 

Pilkington Bros. (Can.) Ltd Steel 
Co. of Canada Ltd Alexander Mut 
ray & Co. Ltd Eastern Steel Prod 
ucts Ltd Geo. W. Reed & Co. Ltd 


Canada Wire 
Eleetrie C 


Ltd 

Northern 
Aerocrete Construction C 
Krane:s Hankin & Co. Ltd 
Metal Window «& Steel 
Products Ltd.; Jas. Robertson Co 
i24.: . A Ltd.; ai 

rigidaire 


Taylor Forbes Co 
& Cable 
Ltd 
Reg'd 


Canadian 


Co oO 


Dun} im Co 


Cor} 


Exercised 


In the Selection of Truck Drivers 


YRANTED that it is 


G 


busines ne moro truck 


to see that they are properly handled 
What the best procedure to accom 
plist t Naturally any program to 
be effective must begin with the right 
material Nothin can be said in «de 
fense of the cut-and-try plan of hiring 
ndiscriminately with the thought that 
the unfit can be fired There is no 
economy electing drivers by ex 
periment The damage thev may do 
during a probation period may exceed 
rit time the most it possibly can 
cost to study and examine the men be 
fore thev are taken on, even on t ial 
x 2 bette policy is to choose men 

t! ich ¢ e that the permanence ol 
hei employment eausonably is a 

ed 

Having et policy in hiring heip is 
no likelv to be advisable, especially 
il if goes to eithe extreme of hiring 
only vounsg und raw material = for 
training, or none but experienced help 


needing little additional trall 


Probably 


middle cou e und the size 


ePcOnomics 
ot 1 
determine 
lean 


should 


ganization will 
should 

there are oO} be 

selecting 


Ix 


aone 


In 
following orde} 


mine prospect’s written application 


and consult his refe 
Wit! 
he j 


lloweve cure 


attempt to dispense 


IS UNWISE eve though 


nh 
should } 
ut least 


need not 


but 


Application 


printed if not used ftrequently 


least thev should 


always include a ques 


really 


m sh 


tions and no n 


The application to. ould 


hecessary 
be 
facts as 
pel 

Rach 


confined principa 
pertain 


lence 


COMpanyv | he 


to 


what 


contain, 


may 
Metropolitan 


be 


its application form shouk 

but by way of suggestion 

helpful to notice what the 
Group of Commercia 


Vehicle Operators, which meets unde 


the auspices of the New York offic« 
of the National Safety council, ré 
cently discussed as the items of in 
formation that should be considere: 
They were as follows 
l Personal 
a—Name 
b—Address 
c—Period lived at address 
d—Telephone 
e— Date of birth 
tf—Family: parents: wife: « 
dren 
x— Dependents 
h—sSchooling 
2. Condition 
a—General healt 
b—Hearing 
( Sight 
d Speech impediment 
e— Physical deformities 
t—Recent illnesses or ope tio 
». Responsibility 
a—Life insurance 
b—Real property 
( \utomobile 
d—Ability to bond 
e Debts 
| Experience 
a—Chauffeurs license since 
b—Present license numbe 
c—How long drivin 
a Type of vehicles operate 
e—Type of work done 
t—Convictions for traffic 
tions 
Revoc: 2 ( ye ) ( 
license 
I Previou accident 
Previous emplove N ‘ 
aaresses, dates 
\ study of the pplicatio wil ( 
to weed out some of t table 
ipplicants 
The interviewe lwavs hould be 
good judge of | in nature He wi 
eliminate most of the remaining u 
desirables and save lots of time Neve 
theless, consulting references shoul 
not be omitted .concernin eally like 
lv prospects to if will ecluce t 
amount of experimenting in try ol 
new men At least the last employe 
should alwavs be consulted if possible 
It may mean a eat deal to kno 
why he left his last position nd 
Statement as to that shoul Iwavs be 
checked 
Again quoting from deliberations o 
the Commercial Vehicle Operators e 
following is an outline suggested fo 
the personal interview investigation 
l Physical condition 
\ Appearance 
1 Gene al colo 
e Cleanlines 
Alertness 
j Nervousne ( oO 
otherwise) 
2 Deformities (visible to nte 
viewer) 
1— Vision Example ndue 
squint or stare 
2— Hearing Example: sti 
In hearing interviewer! 
Tk Founopry \u t, 193 








restriction in 

extrem! 

i—Physical, oO) 
nervousness 


o—Loss of o1 

tres 
systematic 
Example 


use ol 


twitch 
Such deformities as these may be so 
visible and apparent that they would 
it once preclude the possibility of 


using the applicant as a vehicle 


operator. 
+. Physique 
1——Robust 
2—Sturdy 
3—Weak 
| Past experience 
1—Narration by 
driver of previous 
2—Questioned by 


moto! 


prospective 
accidents 
ligjerviewer as 


to driver’s opinion of cause; 
personal attitude; damage in 
volved: actions he would take 
in similar future cases; etc. 
Sometimes it is desirable to have 


more than one in the organization in- 


terview a prospect For example, the 


arage superintendent may examine 
im for his knowledge of the equip- 
ment he will handle, the transporta 


U1 find out 


districts, 


traffic will 


knows of 


on oO manage 


what he roads and 


or a department foreman will see how 
familiar he is witl ie requirements 
of the particular business 

A copy of safe practice pamphlet D-2 
“Selecting Drivers for Com 
Vehicles,” may be 
the National Safety 


Wacke 


entitled 


ercial obtained 


Council, 


Nort! 





I) ve, Chicago 


International Congress 
To Meet in Paris 


(Concluded Page 25) 


Romance} “Influence of High Sili- 
con on the Graphitization of Cast 
Iron,” by A. Le Thomas and M. Olin 


t “Contribution to the Study of the 


chineability of Cast-lrons,” by M 


enen “Variations of the Deflection 
the Static Bending Test of Cast 
lrons,” by M. Guillemeau; “Welding of 
Cust-lrons,” by M. Granjor “Hard 
ess Effect of Silicon on Cupro-Nickels 


Bronzes,” by 
and A. Le “An 
Rational Organization for 
Jobs,” by M. Bloch 


Containing Tin nd on 
) Ballay 


xumple of 


Nonrep oduction 


Prevention of Accidents in the Foun 
yy.” bw M Averon: “Cont bution to 
e Studv of Low-C bon Cast-l ons,” 
\ Portie Problen (rising 
Krom the Preservation and the De 


‘ lopment of the Use of Castings,” by 


Renaud; Report of the committee 

ol the international dictionary ot 
oundry terms 

Foreign visito to the PP s con 

ess are offered a varied series ol 

e and post convention tours stuart 

from Boulogne on Friday, Sept. 9, 


conducted tour of Northern France 
been arranges The first day will 
over Marquise with a visit to manu 
cturing establishments and thence 
i motor coacl to Lille by wav ot 


Suint-Omer and Hazebrouch The fol 


owing day will be spent in the forme 
where inspection of the plants ot 
‘ab Founpry August, 1922 


and Fives-Lille com- 
panies will occupy the entire day. Sun 
day in Lille will be given 
museum visits Monday, the 


motor-coach to 


Massey-Harris 


over to 
party 
will visit 
plants in Denain and Valenciennes and 
plant in 
the din 


ner preceding the Congress on Sept. 15 


leave by 
Tuesday will be occupied by 
spections enroute to Paris for 


the 
will provide sight 
Havre by 
Deau 


A simultaneous 
Normandy 


tour covering 


country 
Starting trom 


seeing trips 


way of Rouen, Lisieux Caen and 


terminate in Paris, Tuesday, 
Plant 


Lisieux, 


ville to 
Sept. 13 
at Havre, 
ing 


Inspection Is proy ided 


Caen and interven 


points 

Three post-Convention tours are off 
The trip the 
mid-section of France and to the Alps 


ered first is a through 


This party will leave Paris, Monday, 
Sept. 19 by train, arriving at Blois in 
the afternoon to visit the castles oft 


Bloise and Amboise. Tuesday morning 


the men of the party will inspect the 
P. O. railway company shops wiile 
sightseeing tours are provided for the 
ladies. The entire party will visit the 
castles Langeais, Azay-le-Rideau, Mont 


Blere’ 


and depart in 


bazon, and Chenonceauz in the 


atternoon the evening 


for Bourges, where the following day 


will be spent in plant inspection trips 
for the men and sightseeing will be 
arranged for the ladies. Thursday will 
be spent in Lyon and Oullins \ mo 
to} cone I p the folowing aay will 
take the party to Chambe'’ry, Albert 
ville, Ugine and Annecy Saturday 
will cover Ugine and La Montagne de 
Beaufort, Grenoble and le Echelles 


Sunday will be passed at Grenoble and 


the party Ww 1] proceed to Nice bv way 


of Guillestre, Barcelonnette and inte! 


vening points of interes where the 


tou will terminate Sept Vb 


\ short tou will 


forgoing but will return to Pa s tron 


Grenoble Sunday, y 


sept 


The remaining post-convention tou 


covers Ardenes and eastern France, 
starting from Paris Sept. 19. Plant in 
spection W ll cover the plants of La 
liace rienne, Gailly, and Deville com 


panies Monday at Charleville-Mezieres 


Tuesday thet ip W ill cover Fumay, the 
\leuse, 


Monday the party will 


valley of the Tournes, Revin 


to Roc hefort 


proceed by motor couacl Dv wav oft 
Neufchateau, Aelon and Longway to 
Luxemburgh where a reception and 
dinner will be held Thursday cove 


from Luxemburgh by way of Villerupt 
Metallurgique Au 


where the Societe 


bruves will be visited and also factor 
ies at Bel-Val, udun-le-Tiche to 
Nancy Factory and mine inspection 
will occupy Friday in Nancy, where 
the tour ends Saturday, Sept. 24 


Committees have been organized un 


der the capable direction of M. FE. Ron 
ceray, president of the Association 
Technique de Fonderie of France, 
which have arrangements in charge 
for the congress and for the tours 
which precede and follow the Paris 
activities. Travel arrangements have 


been assigned to Agence, Lubin, Paris 
Overseas members planning to attend 
the congress will be met at Havre, 
Dieppe, Boulogne or Calais The 
French national railway system has 


granted a reduction of 42 per ce 


fares to cover travel to and 
congress and pre or post-conve 


tours 


Certify Quality 


Of G “ay Iron Castings 


A plan for certifying 


recently 


eray 


castings Was announce 


the Gray Iron institute Cleve 


Certifications will indicate tha 


castings 


cations covering differen type 
gray iron castings whict rec 


were adopted by the A. 8S. T. M 


contorm to the new sy] 


nt in 


from the 


ntion 


iro! 
d by 


land 


The certification plan has been at 
objective of the merchandising pro 
gram of the institute for everal 
years Certification of product pro 
posed by Walte L. Seelbac! Forest 
City Foundries Co Cleveland, at 
the annual meeting of the institut 
n 1929, following the completion o 
his first year as president ot that 
group Since that time imero 
individuals in the ind ry ive ret 
ommended such a move Dut have 
awaited established and reco ized 
tandards as a ba 

The institute ha made provisior 
lor setting up hoy} indarad ina 
checking result through the e oO 

insverse test ba Memibe vil 
end bars from eac} heat to the 
mail orice ol tre mmstitute Where 
thev will be cheeked and the re , 
reported to eac! menmbe! Veriodi 
cally, certificates wil be 1 ied by 
the institute showing that the hold 
er has produced iron of giver pecif 
catio over a definite period 

° 
Issues Directory 
. . ° 
Of Steel Foundries 

The Steel Founders Society of 
America has issued its directory for 
1932-33 This includes ll man 
facturers of steel castil ind hea 
and corrosion-resistant alloy castings 
in the United State ind ¢ nada. The 
directory which i com] d ce 
supervision of Granville | Roger 
managing directo! of the Stee 
Founders society conta pp! 
betical list of firms with name ot 
officials, type and e ofl ns 
produced, melting equipment, nun 
ber of employes and r nthly ca 
pacity in tons. An _ inde by state 
follows and a separate section is de 
voted to heat and corrosion-resistant 
alloy foundries 
One-sixth of cut ne ace on 
resulting from emplove accidents be 
come infected according to the Na 
tional Safety council 








Rating Squeezer 
(Concluded from page 21) 


(‘—Volume of cubic inches 
D—Volume of drag in cubic 
W—Width of flask in feet 
A —Pouring 
Bh—Time for 


minutes 


cope In 


inches 


welgent 


Group 3 operations in 


The formula can be simplified ful 


ther and made easier to use by group 
ing the factors around ©, i. e. .00045 
(W-+2.48), and those around J), i. e 
00057 (W+2.82). These groups, which 


width W, 
can be combined and listed in a small 
table The 
Y for the 
the factors 
Table |! 


riven 


would vary only with the 


formula, using 
and Y fo 


shown In 


simplified 
factors around C€, 
around PD), is 
values are 


Some group 5 


also 
Operations Divided 


noted 
chills, ete 
The first 
units from the 


that the operation 
is divided 


It will be 
of setting cores, 


two operation 


Into parts 


of getting the unit o1 
point of storage near the operator to 


the position ready to set does not 


effectively with the size or shape 
For 


0.10 or 4.2 see 


vary 
of the 
eration a flat 


unit to be set that op 


rate ot 
onds IS 


applied The second opera 


tion of placing the unit in the mold 
does vary in time value but can be 
classified for control The majority 


of this work will fall in classes B and 
$y For 
a mold 


example in using this system, 


requiring four small cores 


Production 


Group 3 


easy to set would hav ra 


value of 0.10 for getting the four cores 


at one time from the box and 0.03 for 


setting each core or a total of 0.22 
If the cores were of such shape on 


ze that the molder could handle only 


time the 


, ” 


(2x0.10) (4x0.03) or 0.32. 


two ata value would b 


To facilitate 


applications a 


checking in practical 
table of 
dollars per hundred was prepared and 
While the value of Group 1 was 
not varied throughout the 
2, the 


bust rates In 


usé d 
table, as 


were the values of Group Group 


1 value was added in each case to 
the Group 2 value. In doing this 
one-half was added to each half mold 
simply to keep in e¢evidens the dif 
ference in Group 2 value of these two 
parts even though their dimensions 
are the same 

Table II shows the form of this 
tuble and an €xample of its use. It 
covers flasks from 8 to 12 inches in 


length, 
width up to 


width up to 36 inches in and 


from 15 to 20 inehes in 
o inches in length, with cope or drag 
depths and pouring weights as shown 
Lateral 
l-inch. 


It should be 


dimensions vary in steps of 


understood clearly that 


the rates set-up by this formula 


(which may be changed readily to 


man-minutes oO! points) are not 


claimed to represent what any par 


ticular foundry should be doing, o1 
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Base Rates Set Up By Formula 
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even an average of what is bei 


done. It simply sets up a system o 


é ffec tive 
practical scientific 


rates which vary with the 


variables on a 


basis. A simple method for dete 
mining the adjustment factor 
shown in Table III 


It is best to take a total day's worl 


a great number of m 


rated a 


but where 
chines are op representative 


croup may be used Divide the sur 


of the present rates by the sum oft 


rates, found by the fe 
find the 
standard pri 


When found by 


adjust the ra 


the base 


mula, to 


t 


percentage facto 
ictice with the 
that 


To use as 


formula metho 


its use will tes in su¢ 


a way that the seale or payroll wi 


not be altered Once this is done tl 


method can be applied, starting eithe 


with a revision of present rates o 


with new work as it comes TI 


pouring element is in a_ separate 


group (0.053A) and is based on fe 


rous metals with the molder pourins 


his own work It can be eliminates 


in any cases where th molder doe 


not pour, or altered in proportion t 


weight in th comparatively few 


where the molder pours hi 


Cases 


own work with nonferrous metals 


Method Is Practical 

Some base rates set up by the fo 
indicate forcibly that the 
practical in applicatior 
floo 


mula, which 
method, is 
will be noted on the first six 
in Table III It is an 
That of 
and depth but of different 


accepted tact 


two molds of the same are 


widths, the 


Floors 1 an 


effectivencss of the fo 


wider is more difficult 
2 show the 
mula in that 
that of 
same lateral dimensions and the same 
total depth, but different 


of cope 


respect It also is ev 


dent two molds having the 


with depths 


drag, the one having the 


and 


deeper cope is slightly more difficult 


The operation of the formula unde 
these conditions is shown in Floors 
and 4 Variations caused by pouring 
weight is shown on Floors 5 and 6 


This formula has been checked 


against practice in shops whtre con 


aqaitions were excellent tor rood if 


ngs, and no error on small, medium, 
or large work was evident In 750 
tabulations in the table covering suc 
an extensive range, any Impracti 


elements in the formula surely 
show up. 


To further check, a formul and 


table to cover this tvpe of moldir 


under the mold-convevor,. continuous 
pour method was made by Simple 


transposition in the original basi 


formula This new formula was de 
rived from the first by changing } 
to a Group 1 operation on time basis 
decreasing H in the prope propo 

tion and eliminating J The ratio 
between floor rates and conveve 

rates check very closely wit! those 


proven by practice; the economy 


varying directly as the Group 2 val 


ues and Group 


Values 


inversely as the 


THe Founpry August. 1932 














FOREWARNED 


Is 


FOREARMED 


A small change of iron in your 
castings will guard against defects 
which cost time and money. 


HE buyer of castings knows better 
than anyone else what trouble- 
makers defective castings can be. 
They break down and wear out before 
their time. They necessitate costly re- 
placements. They detract definitely 
from the quality of your finished product. 

Knowing this from experience, the 
progressive buyer of castings is fore- 
warned. And he should be forearmed 
accordingly — especially when it is so 
easy to insure castings against defects. 

A simple sentence of 13 words in your 
castings specifications will work wonders 
in this respect. The sentence is: “‘all 
castings to contain at least 15% to 20% 
Superior Charcoal Pig Iron.” 

With Superior Charcoal Iron in the 
mix, your castings will be stronger, 
tougher, denser in structure. They will 
be more durable, more uniform, easier 
to machine. And your foundry will have 
less scrap loss— which saves you money. 

Take advantage of this easy way to 
guard against disaster. When buying 
castings, insist that they contain a per- 


centage of Superior Charcoal Pig Iron. 


SUPERIOR CHARCOAL IRON CO. 
Grand Rapids, Mich. 
Debevoise-Anderson Co., Inc., Eastern Representative 
New York - Ruten - Philadelphia 


Superior Pig Iron 


‘ue Founpry—August, 1932 
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YOUR CASTINGS ... made with 







Charcoal Pig Iron have 


- GREATER DENSITY © ADDED TOLGHNESS 


STRENGTH * LESS SCRAP LOS®s ° 
ITY * EASIER MACHINABILITY ... 


quality finishea products 


and you get 


MORE 


GREATER UNIFORM- 


higher 





Kuropean oundry Practice 


Digest of recent literature covering 


vartous phases of castings manufacture 


’ e specimens of cast steel of two dif metal to fill mold. contractio 1} ) 
Copper in Tron a mold, contraction, maj 
ferent compositions were tested fo! segregations, piping, blowholes ar 
Influence of Copper on Cast lron tensile strength, yield point, elonga cracks. It is not always easy to diffe 
By J. BE. Hurst, The Tron & Nteel In tion, hardness and notch toughness, entiate between some of these defect 
dustry. London, June and July, 1932 at temperatures ranging from plus Zu nor is there any means to value the 
down to minus 77 degrees Cent importance Study he found 
Variou investigators on that sub ; I idvy of the found 
Curves were plotted showing changes gravitates around thermal conditio1 
ct have pointed out that copper In 
in properties of the two cast steels, as of castings and factors elating 
cust iron produces a fine polish and ne 
a function of temperature. rensile cooling 


the won hardens like steel; if In 3 
strength increased linearly with de 
creases relative fluidity and the frac- : 
creasing temperature, as also did vield 


red surface becomes more coarsely : | = : a 
limit and hardness Elongation tests Cle aning Castings 
crystalline and brighter as the copper — 
, with the one type of steel investigated ; 
percentages increase; presence of 49 The Cleaning of Castings (Le De 
showed an increase with decreasing : a 
cent copper increases the tensile sablage des Pieces de Fonderie). } 
aT) temperature, while the other cast steel ET ; . . 
tre) h from 19 to 22 tons per squar? bel Tl 4 rourneu! La Revue le Fonde 
aisplayved an Opposite eHAVIO ie ‘ Dery . ( } » q 
incl the iron remaining quite gray, | : DI Voderne, | is, May 10 and 2 l 


modulus of elasticity was found to be 
nereuses brinell number slightly and T rticl <a 
practically the same in both cases and wo articles give a complete 


tends f reduce the combined carbon 
; 7 stabonte ne = independent of the temperature scription of principles, processes, Nn 
content lowers the shrinkage value 
’ chinery and equipment used for cle 
1} apt} ) j The ‘tlect ot _ 
12 depth of ehill ener ing castings. They cover use of ab 
COp pe appeal to he exactly similat AY ki ay ‘ wl) e] . 4 
‘ > . Ss ‘ eels, meumati Oo! 
a seis unre Yiaking f ipoe ~ ' 
o nickel, although not as pronounced ™ blasting equipment, trummels 
lo 1 | the ubiject further, thre 
ua) * DJ Vanutacture of Sand-NSpun Pipes. dy cleaning by water under pressure 
ho " ] 1 | > } } its l cy > } TT 
if conducted experime! Ol - J B Allen, / ya j Trade le 1 The articles indieat the pressure 
ical drum t Tn lie ‘ In Glamit May 19, 1932 oO be ised l pheul ( equipnie 
S inches long and 0.375 inches in nal ti , ' 
‘a : ‘ . = and t } 4 oO ) Ti taken \ 
dial thickness, cast by the centrit Until la \ ve cally cast pipe 
egard ) e ot rer presso 
| process. Copper was added in held undisputed sway throughout the ais 
; ; . Tol saceill . phe second nstaiment ( ! I Vil 
the form of turnings to the molter Stabeley Work In 1929 construction ; : 
\ ‘ ie ' } — . nut , clad pickl ne, and Cleal DS co 
=n . . Done . =} \ Vas started on a plan oO Thanuracture 
metal in the ladle Result HOW ‘ , . , . : bination ot! he sundbl tir proce 
fendency toward lower combined ca Vas on pipes In sizes trom 2 to 12 nd wat nder 1 
ine! i? } . . en ind \ tt nde press € 
bon with hiahe percentarce of coy ne ; sand molds by the centri 
lv the breaking trengt! hot il fugal process unde license ol thie 
na nnn? . ’ ‘ a Tv . | 
fect-d seriously, a slight lowering be. — Sand-Spun Corp. of America. The fi Malleable-Tron 
hown; the permanent set value pipe was cast on June 5, 1951 The 
practically is uneffected: the modulu autho has described n detail the / estigations ¢ thie Va wl 
of elasticitv show a slight increase; equipment and the practice followed f Valleable Hard lron in the B 
, ; sit ? | ’ ’ Til ss ‘ Ish / ; ‘ fj its I, ; 
nerve; Ih quant ties of coppel vive i In the Manuflacture of sand Spun pipe / I l / di t/ Lpp 
. t the plant of the English company fion of HA Spe il Pig iron (Versuche 
| t a crease nh hardness, no ll apeamani ¢ ——s —— sit 
. . . liebe! He stellung von remperoheg 
fluence on brittleness is shown Due , 
: im Brackelsbergofen unte Verwe 
oO 1] resemblance werween coppel = . cs 
S | : P ee ee dung von HK-Sonderoheisen), bv \ 
ne nic kel, thie behavior ot COp pe in n luc y rad lice Pp schke and K Lange Dik CPiCSSe 
t nee of a third element, name lnesseldort Ge nan > Q? 
l Metalloagraphy ae Mh, Pouniru Duesseldorf, Germany, Jan. 22. 19 
chromitum, Vv - hnvestigater J . 
(Metallographie et Fonderie), by Al Special ») — mentioned , 
. i brie i ii hit i i wu , 
bert Portevin, Bullet of the Associa Paschke nd Lange nt 
3 - > in 1G ° Ss One contain 
oes tion Technique de Fonderie, Paris , ; 
- m " ae ound ree ce 1 ot ( l ( 
At Low Temperatures France, January, 1932 | pO 
to oreo poe cent iluminun 28 1 
P] ical Propertic Steel Castings As an introduction to the scientific 42 pe cent silicon i45 per cel 
/ iz je f (Festigckeit tudy ot foundry practice, Portevin manLkanese O13 pe cent phospl 0 
Seigen Schaften von Stalhlgus bei Tie points out that while the scientifie in ind O.01 pe cent sulphu Vary 
len remperatu en) by Richa ad W ille, vestigato limits his investigation to udditions of the pecial pig I 
Stahl ound risen ue ldort (ie) ' - o- 
‘ — I en, . ‘ : small quantities of metal studied wut trom » to » pe cent were made te 
many, May 19 , 
de special conditions, the founde t! charges whicl were melted in 
Cast steel freq iently has been inve must take into account necessities im rotating, powdered c¢ il-fired furnace 
I ited aS to Its strength properties at posed on the casting for practical pun Illustrations and diagrams show the 
temperatures, but little data poses Various characteristics which special pig iron reduced shrinkag¢ 
iVailable as to its mechanical prop ipply in the manufacture of castings and increase tensile strength, elonga 
ertie t low temperatures ie defined and include capacity of a tion, and yield point of the final irot 
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with a tensile strength of 


foundries use a 


details of one example oft 


") 
hie 


round § the 


iportance 


ive preferred to 1N¢ 


owdered 








High Test Cast lron 


(Continued from page 2.) 


tures with D per cent steel will re- 
sult in 0.15 to 0.25 per cent lower 


otal carbon product than when us- 


ing the intermittent tapping process. 


It is estimated that about 150 


American foundries make an inter- 
mediate iron from charges contain- 


ng about 50 to 60 per cent steel, 


, 


38.000 to 
000 pounds per square inch. It 
likewise estimated that about 30 
mixture for high 


‘st iron with over 8 per cent steel, 


with test bars breaking over 50,000 


pounds per square inch 


It might be of interest to give the 
produc 
the high steel charge metal which 


as been in successful operation for 
over four years The cupola is 54 


nehes in diameter measured inside 


lining with six tuyeres in one row 

tuyeres are 19 inches long x 5 
‘hes high and are equally spaced 
cupola with the lower 


‘ 19 inches above the sand bot 


The by-product coke ised con 
ash, &, sulphur, 0.7 per cent 
r 


venty three hundred pounds of this 


‘ is used on the bed most ot 


vhich is charged on the wood. After 


irning throug! the remainder oft 
coke is added and the bed leveled 
charging, the pig iron and scrap 

put in first, the steel then is 
ded and the ferrosilicon thrown on 
After filling the 


pola it 1s allowed to stand one 


» of the charges 


pe Tore the blast Is put on 


Blast Pressure Is Low 


he metal charges are 5000 pounds 
weight witl 45 pounds of eoke 
tween charges The charge con 

of from 4 to 5 per cent of 5) 
cent ferrosilicor ', of 1 per cent 


ferromanganese, 6 to 10 per cent 
irn hiel test iron serap, 5 per 


t plg iron, with remainder steel 


steel is 2? railway car springs 

nad 1/3 stee] rails cut to ’-ftoot 
eths A blast of S600 to SSa0 
of alr per minute is used, wit! 
ressure of from 4 to 5 ounces As 


low carbon is desired short taps 
made and the cupola is kept fail 
‘ mipty It would be possible to 
luce the total carbon in the iron 
ising less coke, but in view of the 
of having hot iron we 
the coke as 
To each 1000 poun of metal go 
through the spout, pounds of 


ferromanganese silicon 


ilicon 5 per cent, manganese 25 
When large cast 
s are to be made, with little ma 
added 

} 


en small castings are to be made 


cent) is added 


rhe work, no allovs are 
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with much machine work either 1 
per cent nickel or 0.35 per cent mo 
lybdenum is added Castings made 
from this iron include frames, tie 
pieces, hydraulic casings, rears 
drums, dies, ete. 

The iron so made has a short freez 
ing range and must be handled 
quickly In practice, it does not 
show a high internal shrinkage or 
porosity It must be poured hot and 
fast and sand may burn on to the 
casting to some extent unless the 
sand is of a good quality Dry sand 
molds are to be preferred and large 
risers should be used where pos 
sible This iron is considerably 
harder than the usual run of cast 
iron and in fact machines about like 
a steel casting The structure is 
pearlitic with small graphite flakes 
Of course, foundry troubles are pos 
sible when using this Iron, but none 
that cannot be overcome 


The accompanying table shows re 
sults covering a month's run Li 
consecutive routine tests, all with 
nickel additions being reported In 
this table representative tests of sey 
eral ladles using molybdenum are 
listed and also of several heats us 
ing no alloys These results are not 
in any way research or experimental 
but were all made on ladles of iro: 


used to produce commercial cast 


Ings 1 -u eonsecullve routine 


tests made in 1929-30 the average 


tensile strength shown by the tes 


specimens was 55,900 pound 


tration bars 1144-inch in diameter and 


July, were cut from the 


tensile bar 0 


not commercially 





Physical Tests From 


I Melt 
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Standard Arbitration Test Bars 


ao tm y 











castings is such as to make this in 
advisable 
made which 


Castings have been 


weighed 114,000 pounds in the rough 


and there is no reason to believe 


there need be any particular limit 


in size. Two cupolas 72 inches diam- 
eter were used to melt the iron for 


» 


these castings. Some time ago a 25 


made and broken 


Arbitration 


ton casting was 
up for test 
tests bars east from the ladle iron 


purposes. 


broke at 50,500 pounds. Tensile bars 
machined from a rib 21, inches in 
thickness broke at $2,000 pounds and 
tensile bars hollow drilled from cen 
ter of a 6-inch section in middle of 
casting broke at 30,000 pounds per 
square inch. The grain was fine and 
close throughout No. shrinkag Ol 
spongy spots were found where light 
came together 


and heavy sections 


The analysis of this metal gave 


Total carbo 2.73 
Silicor 2.56 
Sulphur Uy 
Phosphoru US 
Manganese io 


(hromium 
Nik kel 
Molvbdentun 


Physical Properties 


This higher test iron shows less 


loss of strength in heavy sections 
than the other irons lower in tensile 
strength; also, the structure is more 
nearly uniform throughout, although 
the grain becomes somewhat more 
open as the center is approached 
The hardness of a 4-inch section was 
practically uniform, as reported in a 
paper by the present writer, delivered 
before the American Society for Test 
ing Materials, in 1929. 

Elongation is low, only 0.5 per cent 
being observed in untreated bar 

A non-alloy, high-test, cupola iron 
with a tensile strength of 50,500 
pounds per square inch was tested 
Moore na 


in fatigue, using the “RR” 


chine The endurance limit found 
was 24,100 pounds per square inch 
These tests were described in a paper 
before the American Society for Test 
ing Materials, in 1928, by J. B. Kom 
mers 

An effort was made to determine 
the effect of a long time hold at high 
temperature, and the apparatus was 
described in a paper by R. S. Mae 
Pherran and R. Krueger at an A, FF 
A. meeting in 19350 It was hoped 
that the low earbon and fine grain 


would maintain it hardness and 


strength This did not prove to be 
true, although the specimen contain 
ing chromium held up better than 
the others Most of the action took 
place in the first 500 hours 
mens were held at 1100 
Fahr. for 8000 hours, the test being 


Speci 


degrees 


interrupted at long intervals to dé 
termine loss of strength and hard 
hess 

much higher 


This iron shows a 


62 


impact value than the lower tensile 


strength irons. We have as yet, how 


ever, no standard methods of com- 


parison, as noted by H. Bornstein in 

an A. S. T. M. paper in 1929. 
There are many references it 

lished 


ance to wear in using this iron, but 


pub 


literature to increase resist 


the writer has seen no reliable data 
This is a subject on which there is 
a great need of research. 

In the 
have seen only the beginning of the 
development of cast iron. Heat treat 
ment and alloys will do as much for 


opinion of the writer, we 


cast iron as they have done for cast 


steel 


. 
Obituary 
y 
Pew E H. WILLIAMS, presi- 
A dent and general manager, Vul- 
can Iron & Mold Co., 
was fatally injured in an automobil: 


Latrobe, Pa 


accident near Latrobe on July 7. 
From 1892 when he was graduated 
from the Case School of Applied 
Science, Cleveland, with a degree of 
bachelor of science in mining engi 
Williams has been con- 
actively with the iron and 
after 
became chief chemist 
and metallurgist, 
Iron Co., remaining 
with that until 1896 
when he was made assistant superin 
tendent, blast 
Illinois Steel Co., 
1899 to 


neering, Col 
nected 
steel industry Immediately 
graduation he 
Brown Bonnell 
Youngstown, O., 

organization 
furnace department, 
Joliet, Ill. From 
1906 he was manager of 
Pickands, Mather & 
and Toledo, O., and 
in the latter year was made vice presi- 


blast furnaces, 
Co.. Sharon, Pa 
dent and general manager, Perry 
Iron Co., Erie, Pa. In 1913 he be- 
manager of bast 


came furnaces, 


Thomas Iron Co., Easton, Pa... and 
until 1916 when he 
was commissioned a major, engineers 
Later he 
colonel and 


remained there 


corps, United States army 
was made lieutenant 
then colonel and was a member of 
the general staff in charge of officer 
personnel. Following the war he be 
came menager of service and inspee 
Valley Mould & 
Iron Corp., Sharpsville, Pa., and in 
1923 became of the Vul 


Latrobe, Pa 


tion departments 


president 


can Mold & Iron e.. 


John Rourke, 90, a veteran foundr,s 
man, died at his home in Savannah, 
Ga., recently 

John 
dent, Buss Macl Ine 
Mich., was 


Voogd, Foundry Superinten 
Works, Holland, 
killed in an automobile 
accident recently 

Charles J. Cooper, 89, who was vice 
former H. W 
Moline, Tl 
Moline Tron Works 
died at Nantucket, Mass.. 


president of th Coope 
ery (‘o., 
now part of tl 
June 19 


Emerson M. Williams, 34 for the 
past five vears secretarv-treasurer of 


the Standard Alloy Co., Cleveland, 


died at Cleveland July 16. He wi: 
graduate of the 
wean. 


University of Mi 


J. Fred Arundell, 77, a retired n 
ufacturer of 
died recently in Riverdale, N. \ | 


architectural cast ire 


was a native of England and can 
the United States in 1875 He ret 
in 1912. 
Roy C. Blanchard, 40, producti: 
engineer, grinding machine divisi« 
Norton Co., Worcester, Mass., dis 
June 29. Mr. Blanchard was a gr 
uate of Worcester Polytechnic ins 
connected wit 


tute and has been 


the Norton Co. for 16 years. 
Charles B. Erhart, 62, former p 
dent of the Chris Erhart Found: 
Machine Co., Cincinnati, died recent 
He succeeded his father in the b 
ness, and retired two years ago. O 
son, Charles C., now is president 


treasurer of the company, and 


other, Thomas H., is vice preside 
and secretary 

James Hughes, pioneer Wiscon 
foundry owner, died July 22 at the 


age of 75 He established the Eagk 
Iron & Brass Foundry at Fort How: 

now Green Bay, Wis., in 1879. Late 
he became general superintendent of 
the Giddings & Lewis Mfg. Co., For 
du Lae, Wis retiring from. activ 
business in 1921 He wus a native 

Brookfield, Wis., nd 
foundry apprenticeship in Milwaukee 


served 
Dr. George K. Burgess, for the p: 
nine years director of the bureau o 
standards, Washington, and associate 
with the bureau since 1903, died w 
expectedly at Washington, July 2 
Born in Newton, Mass., Jan. 4, 1874 
Doctor Burgess was graduated fror 
Massachusetts Institute of Technolo 
in 1896. Five years later he was made 
a doctor of science by the University 
of Paris. In 1905, he began with the 
bureau of standards as_ associate 
physicist and advanced to director i 
1925 Among his contributions t 
science are noteworthy tests and spe 
fications of reil and car wheels, a 
process To 


search on the 


rustproofing steel and re 


properties of gases Ii 


steel 


Standards Published 


The 1932 edition of the Standard 
Yearbook has been issued by the N: 
tional Bureau of Standard as miscel 
laneous publications No. 133, and may 
be purchased from the superintendent 
of documents, government printing of 
fice. Washington, for $1, or through the 
office of the American Standards as 
sociation 

The standi: committee of the in 
dustry in charge of simplified prac 
tice No. 48, entitled shovels, spade 
and scoops has reaffirmed the exist 


ing schedule witl out change, accord 


ing to announcement by the division 
of simplified practice of the 


of standards, Washington 


bureau 
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- New Equipment 


Develops New 


Core Blowing Machine 


Osborn Mfg. Co., 5401 Hamilton ave- 
nue, Cleveland, has introduced a core 
blowing machine designed to produce 


cores of uniform porosity and density 


high speed As shown in the ac 


ympanying illustration, the machine 





An automatic valve controls all oper- 
ations in sequence 


onsists of a rugged base which sup- 
Four 
ertical rods attached to the four cor- 
ers of the base in turn support the 
plate, 


ports the clamp table and clamp. 


ind bin and chamber, blow 
alve and operating mechanism. 
A 3-inch diameter adjustment screw, 
equipped with a hand wheel, is pro- 
ded to raise and lower the clamp 
ble. A guide on one of the rear rods 
olds the clamp table securely when 
operation and prevents side motion 
hen using a special sealing attach 
ent for the front of certain types ol 
ore boxes. An adjustable clamp of 
e diaphram type, and a substantial 
top arm, hold the core box in position 
iring the blowing operation. All of 
e adjustments may be made with 
ie wrench. 
\ large sand chamber is constructed 
) permit an even flow of sand. The 
nd chamber supports a dovetail-type, 
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quick-change, blow plate, which re- 
quires no bolts A safety valve, lo 
cated in the top portion of the ma- 
chine, must be actuated by the left 
hand of the operator while the right 
hand is moving the master valve. This 
prevents possible injury to the ope! 
ator’s hands while the sand chamber 
is moving into the blowing position 
A second safety device is included to 
prevent the machine blowing unless 
the core box is in position to receive 
the sand. 

A feature of the design is the auto- 
matic valve which controls all opera- 
tions in sequence following the move- 
ment of the lever by the operator, and 
provides a definite time allowance for 
each operation In operating the ma- 
chine, the operator places the core box 
in the machine He then pushes the 
safety lever with the left hand and 
moves the valve lever with the right. 
After the valve starts to function, it 
will perform a complete cycle of op 
erations without further attention, and 
the operator is free to take the core 
previously made from the box. The 
valve causes the clamp to close, the 
sand chamber to move over the box, 
the sand to be blown into the box, 
the sand chamber to return to the side 
of the machine and the clamp to re- 
lease the box. 


Designs Flux for 


Welding Chromium Alloys 


, 


Linde Air Products Co., 30 East 
Forty-second street, New York, has 
developed a new flux for use es- 
pecially in welding chromium con- 
taining alloys, known commercially 
as stainless steel or rustless iron, It 
is pointed out that the flux for use 
in welding these alloys must be suffi- 
ciently fireproof to protect the molten 
metal and hot metal adjacent to the 
weld from oxidation, and at the same 
time, must be correctly compounded 
to dissolve the refactory chromium 
oxide. Tl 
has a solvent power for chromium ox- 
ide and a high resistance to heat. 


e new flux, it is claimed, 


H. S. Woodruff has been appointed 
engineer in charge of design of the 
formed air conditioning de- 
Electric Co., 


newly 
partment, General 
Schenectady, N. Y 





Foundries 


Lifts Loads on 


Tapered Steel Fingers 


A new lifting and tiering truck 
that will pick up cleated loads with 
2 inches under-clearance has been 
developed by the Clark Tructractor 
Co., Battle Creek, Mich The load is 
carried on tapered steel fingers with 
a standard length of 26 inches, which 
touch the floor in the down position 
Fingers tilt back slightly in the first 





The unit will pick up cleated loads 
with 2-inch under clearance 


5 inches of rise to give balance for 
the load. 

Flexibility is secured by four wheel 
steer and rear wheel drive The 2 
ton model has a turning radius of 8&9 
inches, the 3-ton a turning radius of 
96 inches. The unit is driven by a 
engine, lifting 
and carrying capacity is supplied by 
a hydraulic lift mounted over extra 
large rubber tires. 


gasoline Maximum 


Centrifugal Pumps 
To Handle Chemicals 


Hills-MeCanna Co., 2349-59 Nel- 
son street, Chicago, has developed a 
new line of ball bearing centrifugal 
pumps for handling chemicals and 
other liquids. Shaft and impeller 
alignment is accomplished by provid 
ing ball bearings to carry the load 
in any direction. The stuffing box 
is of split serew gland type, which 
it is pointed out, always will pull 
square, permits proper seal with the 
minimum pressure and can be packed 


easily. 





Introduces New 


Stress Strain Recorder 





Daldwin-Southwark Corp 
ark division, Philadelphia 
introduced a tress-straln 
vhich 1 erviceable with 
‘ machines employing 
ures for load measure! 


e 


Sout! 


rece! 


recordae 


ill mia 


varaul 
nt R 





Recorder is suitable for research work 


and 
tively mine n 
truction 


convenlence 


other types of testing machines suc 
il pendula or poise-and-lever. The 
Instrument 1 shown in the acco 
panving illustration 

Principle of operation is based o 
that found in the most accurate ¢ 


recoramne 


Over 100 different shapes are provided, ranging from 3 32 


makes 


outside 


1OCd Lil 


it 


available 


Instruments; 


testing 


it] 


accuracy 


to 


ol 


namely 


| 


isers§ ¢ 


ower (i 


small motor in this case) to operat 
the moving parts, motion being con 
trolled by the values to be meas ired 
It is pointed out the stress strain 
recorder is suitable for research work 
because of the high degree of pre 
cision of the diagrams obtained, I[t 1 
litable for routine testing becaus 
it is virtually fool-proof and aut 
matic in operation Eextensomete! 
and loading element control the pet 
cil and drum motio) Sensitivity o 
the init i Cl t il TP apene '] 1hi¢ 
train i ecimen produce reu 
ble mie mn ¢ the reeordl penci 


Grinding Tools 
Made in Many Shi: 


Worceste! 


Nortor (‘Oo 


ipes 


eveloped a ecial line of chine 
hop too ( hee poi 
rene ) LO a otl ! ( I! 
cluding more t differe 
haype hese 1 ) ti Te) 
2-1ne ala Cle! to tt line 
l dliametet! 
\lo Oo | tse 10 ed lve 
oa ue ire 1 ide oO i ec!) rad 
oO luminum ownide hic de 
veloped expre lv for too ( aie 
wort That rt ive | i | ri i 
Crystalline tructure hic! rive it 
i temper different trom the regul 
tiunill l OoN1de abrasive proaucell 
' i! liar grinding actior lor pro 
iction grinding of small hole most 
of the mounted wheels and point ile 
made of regular alumin ovide 
abrasive and ror nonterrous and 
nonmetallic fields there are licor 
carbide abrasive points and whee 
The spindle on all the products i 
nade of a special steel which is firs 


coppered and then 


is Knurled and designed w 
end to insure permanent 
of the abrasive on the qui 
cement of high strength is 


nickel plated. | 


ith a chise 
anchoring 
lL A special 





in diameter 


erally speaking these oint 
wheels are made with vitreo bye 
hbakelite bonded points ol W ee 
are made for specifi rpose 
number of different shapes deve 
are shown in illustratior 
‘ . , . 
Sealing Solution 
, » ‘ . 
For Porous Castings 
mn] 

Bakelite Cor 247 1 
New Yo! recently ha roduces 
‘ il? oO 0 represe ing ‘ 
proce or en imi ‘ ink 
MeaK Tne ( \ ( ( il 
1! I miuCclloO ( ca i 
the « " ’ ca | 
thie 10 ‘ ‘ I ( ‘ i 
The sea ) io ve 

O01 ( rac ristic Lite 
er tre ‘ vi or « 

ve ) It j ( 0 
that ‘ j ‘ ‘ 
ot or c¢ ! 

The ‘ rel Y Oo 
thie t ‘) tT | 

po to ( tit co 
blow oO ole : P 
cided defe Howeve! i 
for poro Ca mone Do 
Veatint t re re Ca 
In Opel ( ( tink re ‘ 
insure reedo from ere ‘ ( 
and are luggee or othe ‘ 
oO nat } me | ed W 
ins oO 10 \ir-pre é Oo 
pounds per sq re in i ro 
on top ol he olutio Lo ( ( 
to the pore ot the eastineg It 
sures that high cannot be Ise ‘ 
eT pressures miay De ippiled 
it has bee found tl 4 po 
pressure is e most desirable whe 
exceedingly Tine porosity ¢ is 
casting is subjected to the treatme 
for a maNtl ! ol { niinute 
though fro: 2 to mil es i 
is sufficier The pre ire ‘ 
relieved, the lution dra ( re 
the casting... The treated part 1 
placed lt oven and baked ‘ 
to 2 hou 24 i) degree 2 
the t aif thi t and l¢ ll erat re ti 
pending pon the weig! of the « 
Ing, and the Vpe oF ove sed It 
pointed out that it 1 no irn 
overbake the solution ince i l 
acts chemically under heat to beco 
‘omplete insoluble and infusibl 
° ‘Be 
Meet in Chicago 
+ aa] 

Penth ani 1 conventio 
of the oil b ne Ist 
held in Chicago at e Hotel Steve 
during the week of J e il 1% 
conjunction W the ope r 
Century of t 0 é 

Lindroot Shub & Ly 
ty ldit Denve { Ole t ee 
poimted epresent ( e M e 
\lt Co \] } T 
te tory 








Velts Steel in satisfactory while melting 1 and gines, is the mechanical principle 








other high chromium alloys employed in the new air valve, thu 
High Frequency Furnace — electrical connections are brok eliminating friction it the it and 
- en when the furnace is titled Water regrinding The valve cannot 
4 four ton coreless induction fu connections can be disconnected for left partly open since a sprit close 
ice capable of melting 40 to 50 tons about one-half hour without boilins it the instant the cam is turned 
er day, was placed in operation in the water out of the coil The fur the center This spril also old 
e Chicago district during the fall nace is titled for pouring about al the valve closed unde re re ) 
1931 The furnace. almost doublk axis in line with the spout The 1000 prevent leaks As s¢ is the valve 
e size of any coreless melting unit cycle motor generator set Is cooled rests on the seat, the « al 
reviously installed, is used mainly to with washed air provided by a washe! gaged, preventing the va hei 
elt low carbon stainless steel scrap, ipplied by the General Electric Co forced or jammed at the : 
oO ferroalloys for addition to and installed in the room below the The disk is standa! nd re 
rger turnaces, metal for special able and the gland o ring aad 
eels and other alloys can be repacked withou AK IT 
om valve from the line o1 it oO 
The coreless induction furnace j — oe ' ry the ai The valve i mad entire 
entially an air transformer whos« ; ssl , of red brass. with the « ree 


imary is a single laver heli ol 


rd 
a 
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of a hard bronze cam 

















ter cooled copper! tubing and who 4 F tee] handle It j ‘ ; 
condary within the coil is the con a i ranging fro 
cting mass, which in the turnac . : E 
r. a+ . 
cribed constitutes the chare: to ’ q i ’ 
t 
melted Induced currents cireu 7 | : F] C ' 
y i ‘ ~ 
te in the outer part of the chars ad Bee uX Coal 
mie ; it}+-—— — ty 
i thereby heat it The charge ji Sy i W Idi \ 
Ra elding Electrodes 
irred as much or as little as desired 3 ad 
' } +? 
elec fores \ } ' } 2) 
lectrical tore within he batl - ‘ & Thermit Corp 
is Claimed that melting can be ac . Yor etir 
7) . ei? «al . 
muplished rapiary and witl little ile ‘ ? \r 
ir on the furnace lining rhe tem Corp 4 placed pol 
iture of the metal in the bath ean 
. 7 . . usnew bite ot are we lings elect ror 
controlled closely by re lati Pig. 1.—Vertical section through the on , 
; schicain coreless induction furnace containing a heavy, all 
power Input coatings The electrode are I’ 
The furnace, titled for pouring, i et. The bearings are provided with ong and are of various type ina 
owl 1! 1! accompanving lilustra oil under pressure The set run at izes tor horizontal. vertica ad ¢ 
on The construction differs from 1500 revolutions per minut head welding operatior ror 
evious furnaces of that type in that ° teel, manganese steel, 18 stai 
coil and heart! with spac teel and stainles iro he el« 


ound them, are supported on strue . : | . trode contain a spiral l 0 
Design Air Line | 
asbestos varn which 1 l recnated 


des of the case near the bottom Valve for Quick Action with the mineral flux under pressur 


olten metal which may accidentally 


ral steel beams attached to the 


ik should fall into a pit below the Murdock Mfg. & Supply Co., 426 Martin H. Kidder, formerly con 

rnace thus reducing the danger of $30 Plum street, Cincinnati, has in nected with th publicity dey tment 

rious injury to the furnace casing troduced a new air valve which may Link-Belt Co., Chieago, has opened 
pare furnace, now being installed be opened and closed quickly A a press service with headquarters at 
prove complete continuity of op cam actio! used in automobile en 12238 Normal avenue. Chicago 

ition 


The furnace case is made of strue 


ral steel shielded inside with sheet 


ppel The four ton furnace oper 
es with a temperature rise in the 
ising of only a few degrees and 
en only where it comes nearest to Fig. 2 (Below)— 


Simplified circuit 


‘oO The ! £ 1s Ti about . : : 
coil rhe lining is rammed abou diagram. Fig. 2 


asbestos shell and a refractory, (Right) — Four 
sisting of a mixture of magnesia ton coreless  in- 
d alumina of suitable grain size duction — furnace 

in pouring posi- 
ised Lining life is reported a tion 
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Foundry Activities 


CAST 
the 
plant of the 
740 Carroll 
and announced 
Aug. 10. 

president of 
Akron 
Palestine, is 
Nor 


sales 


STEEL 


leased 


KRON SUPER 
INGS, INC 
steel foundry 
Machine Co., 

Akron, O., 


operations 


has 


Adamson 
street, 
Starting 

e I 

Adamson 

Adamson 


Adamson, the 


Machine Co., and 
Mtg. Co., East 
sident of the new 
Daub, former 
Atlantic 
president, and C, B. Mit 
chella, general manager of the Adam 
Machine Co., 


pre concern, 


man kk general 


manager, foundry Co., Ak 


ron Is VICE 


son is secretary-treasul 


el 
red Hays and Harry Orr, formerly 
the Atlantic will 


with Foundry Co., 


be in charge of manufacture 


the 


Petition for the liquidation ot 


Elmwood Casting Co., Cincinnati, has 


been filed in Common Pleas court. 


Lamar Street Foundry & Pattern 
Works has been established at 900) 
South Austin street, Dallas, Tex 

Valley Mold & Iron Corp, Sharps 
ville, Pa., recently resumed operations 
after being idle for several months 

Newcomerstown, O. plant of James 
B. Clow & Sons has resumed opera 
tions on a six day a week basis 

Chickasaw Brass Works, 260 North 
Front street, Memph s, Tenn., recent 


ly resumed operation 


Universal Foundry Co., Oshkosh, 
Wis., has added 


duction of brass and 


equipment for pro 


bronze commer 


cial castings Output formerly was 
confined to gray iron, alloys and alu 
minum castings. The new line will 
include castings up to 250 pounds, in 


66 


Reflect Industrial Trends 


1 


\ 


o 


W 


R 


ly 


ray iron, brass, bronze and alu 
1inum 

Hay Foundry & Iron Works of 
IeClintice-Marshall Corp., 72 Roan 


ke avenue, Newark, N. J 
fire 


recently 


as damaged by 


rarare 
Pont 


Foundry, sawmill and 


gene Galarneau, 


wned by Eu 





ouge, Que., recently were practical 
destroyed by fire 
Svracuse Chilled Plow Co., 111 
RAW MATERIAL PRICES 
Aug. 8, 1932 

Iron 
No. 2 foundry Valley S14 
No. 2 Southern, Birminghan 11.0 
No. 2 foundry, Chica 15 
No. 2 foundry, Buffalo 16.00 
Basic, Valley 14.‘ 
Basic, Buffalo 15.5¢ to lf on 
Malleable, Chicage 50 
Malleable Buffalo 16.50 

Coke 
Connellsville beehive coke $3.0 o 4.2 
Wise county beehive coke 1.25 to 0 
Detroit by-product coke x OO 

Scrap 
Heavy melting teel, Valley SS.O0 te Si 
Heavy melting tee Pitt OO) te “5 
Heavy me 7 tee Ctr izo i» te 5 
St plate l , te 0 
Stove plate, Chic Wto 5.5 
Ne 1 cast, New Y OO to ( 
No cast, Chis to 6.4 
Ne < t. Philade hia 0 
No. 1 ist Pittsburg! £.50to 9.0 
N i Birmingham ‘ ( 
Car whe iror Pi buryet x 50 to - 
( r heel ti Chica 6.0 ‘ 
Railr 1 illeal Chie OO te 
\ i ‘ C} 
Malleable, Buff ‘ 8.54 

Nonferrous Metals 
Cents per pound 

Ca } ' er 5 te 5.2 
Stra t 15 to 2 
Aluminun N 2? 
Aluminum N« ? remelt Wte ®& 
Lead, New Yor ; 
Antimor New Y ) 
Nicke electr 00 
Zit I [a I I ? 


Wyoming street, Syracuse. N. Y a 


subsidiary of 
Ill, resumed 


operations recently on 


a schedule of 3 days a week, after 
being closed since early April 
Fishbach Foundry & Engineerin; 


Pa , has 


With $25,000 capital t 


Corp., Pottsville been inco 


porated opel 
foundry and machine 
Edna C. Oakley, 622 Nort! 
Pottsville 


te a shop, by 
Centre 


street, 


C. G. Foundry Co., 1026 Kentuck. 
avenue, Indianapolis, will build a 1 
story foundry, 160 x 160 feet t 
Twenty-fifth and Yandes streets, to 
cost $40,000. Contract has been award 


ed 


A. Gilbert & 
1015 Forrest Park 
taken 


Sons Brass Foundry, 
boulevard, St. Louis 
the Gilbert 


ganized by 


has been over by 
Brass Foundry, 


Charles F 


recently o 
Gilbert 


F Holtz Co., 18 Third 
Evansville, 


avenue 
Ind., has been reorganized 
Directors 
Holtz, 
Fred 
and 


follows 
Henry Holtz, Carl F 


Bernhardt, ¢ 


are as Ferdinand 
Helming 
Kugene Johnsor 
John Reuter 
Hobart Mie Ce... 


facturer of 


Troy, O 
food 
the 

Foundry Co., 


manu 
electric preparing 


machines, has bought physical as 
sets ot 


The 
identity 


the Star Troy 


latter will continue its corporate 


until it can close up its busi 


Worthington 


Pump & Machinery 


Corp., with executive offices at 2 Parl 
avenue, New Yorl and general ot! 
fices at Harrison, N. J., will transfer 
and consolidate its designing, en 


gineering and manufacturing activi 
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Deere & Co, Moline, 











ies formerly carried on at its Cin- completed and operations are now Corp Harrison, N. J Information 


‘innati works with those at Buffalo. under way. presented includes specificatior li 
incinnati plant equipment will re- George Thompson, formerly with mensions and a_ sectiol dt 
nain intact for the present and the the Thompson-Owens Corp., and asso- showing method of constructior nd 
Cincinnati district sales office will ciated for 4” years with the finished aecinabiaeen 
ot be affected, Earl Vinnedge re- bronze bushing business, has been X-RAY Claud 8. Ge U0., UM 
iaining in charge named superintendent of the finished cago, has published 
bronze bushing department. The Te ne As "3 oe - m , 
e ji pection o l 


Nolte Foundry Co. was founded in 


1886 and was incorporated Jan. 21, SWITCHES St 


Tolhurst Machine Works Ine., a sub 


idiary, Americ: Machine & Metals ° , urpose 1 netir 
\ aaah re ~ _- ne 6 fetal 1923. Officers are as follows: A. B. pury ' 
ne., New ork, P. B un resi , trated and described it illetin 1 
. : core : . Nolte, president, W. H Pence vice attr nabitehed te D 
ent has purchased Sweet «& ovie , —— ublished © .senel 
é = | Poe : % ; president and Allan A. Nolte, secre tric Co.. Schnectad NY 
oundry & Machine Co., Green Island, teres a , ne 
; . ‘ =o . ary} “easure and general manhacer., . 
Troy, N. Y. Tolhurst Machine Works CUPOLA BLOCKS \ older r 
ne. and Sweet & Doyle Foundry & cently published by the Tronton Fire 
Brick Co Ironton. © ‘ informa 


Machine Co. will be under the supe! - ‘a hl 
. . - tion on t he chemica nd physic 
ision of Perry Holder, manager ; N » iT v6 | » 

( oO € ’ olde manaLcel ind L ew ac ¢ properties of its line of cupola blocks 


ice president of the Tolhurst com- 





any \lexande) FE Zak will be in WELDING RQUIPMEN' 13 tian 
é all e e Slessil (‘o Chicago, |} publisl ! 
harge of operations rhe companies u ) l ations 7, . " ’ 
catal , 4 ; nine infor? tio . 
ill be located at G) en Island Cc x t LroL or wining l Ion ol 
its line of welding equipment nelud 
ing welding rods, electrods cast-iron 
. : _ “REREY Ly & ( ‘o) hus welding ods tobin ronze fl es 
Acme Foundry Co., Thirtieth ave Bic oahesoin MEG O., Columbus, ©O \ ! rod obi x 
. . _ ! ently published its atak Ni torches, generators, et 
ue and Northern Pacifie Railway . nt rire = 
; ‘ 20 Illustratin ind describing its ime : ‘ » ; 
linneapolis, recently purchased the ° Semis t. The first FANS—Bulletin No 66 of the 
. ot tounary equipment le first section Duriron Co I} Davt oO } 
is ss i ros sive rol ‘ iytor dis 
isine and plant of Progressive presents a number of interesting illus - sheavuet far 
c cusses exhaus or nti ing 
etal Products Ine., 5161 Hiawatha trations showir mold, sand and other ' 

; : : _— — - laboratory hoods, pic ! roo! ind 
venue, Minneapolis Additional types of conveyors installed in several othe points oe? are ee 
juipment is being purchased, a fire brass and ae foundries \ machine equipment is nec ry. The bulletin 

. it f eke w } san en ss «le 
roof vault for patterns is being con- for filling Mask vith sand then | ! is particularly well trated 
scribed and interestin nstallations are 
tructed and operations of the Acme ; ee a ; PPT . 

, illustrated. Other equipment shown in MLMOTRI MOTORS I 
oundry gradually are being moved cludes continuous hand: equipment Electric & Engi Co.. | hoe 
» the new location so that by Nov crushing ind pulverizin equipment, road Cleveland ! pul hed its 

ill activities will be centered at sand mixers and conditioners ipron bulletin No ! re} 
e Progressive plant H. J. Bier- conveyors, sandblast nozzles, foundry cage induction motor ned for 
in and M. A. VPalbicki are owners stars, et Feneral purposes etn in 
clude 1! torranpl nal for tio 
the Acme company COMPRESSORS Feather vals “a = . 
on methods of mat ! ! ol truce 
oe or + Py a tion ind operation 
The Union Iron Wor Co Wash- described in i recent Dulletin of t ; 
; , Worthington Pump & Machinery PROTECTIVE COATING Smith 
gton, is in the market for Oil & Refining Co.. Ro ord. | j 
- tons of gray iron castings ap seribes an oil for pravil nda pil 
roximating in size ge x 23 x 82 in- exposed metal parts protection 
es hace react S ’ ‘ : . st rus d corrosior t poin 
These castings are made for . ° fain rust and corr 1o1 point 
: - . rgee _ . ; ] ~} ’ rr 
simtaetah ib dak Gaeta tatiana, Discover Ruins of ed out that the material when applied 
. with spray gun, spreads evenly over 
H. Ford is president ’ - ? vi i spra | 
dis presi 16th Century Foundry a dn “a an clean te 
o . 
covered ind ilso tl t it 1 v be re 
Nolte Brass Foundry Co., Spring- UINS of the old pontifical moved swiftly and inexper ely by 
ld, O., recently acquired the equip- foundry, where cannon wiping the surfaces with a rose! 


. ol 
ent of the Thompson-Owens Corp., were cast for papal armies, dampened cloth 

















































































edo, O., according to Allan A, have been found by excavators MOLYBDENUM—Climax Molybd: 
olte, secretary-treasurer and gen- for the new Vatican postoffice, num Co 295 Madison venue New 
al manager of the company. The according to an Associated York, has published a reagee ook 
is : = let discussing “Molvwbdenu . 
ompson-Owens Corp., specialized in Press dispatch. The foundry or _ sans 
; i >; This book contains a reprint of the 
ished bronze bushings in sizes was built under Pius IV, who Molybde1 Tod nd T 
. ” irticle o nMienun oday 7 ‘ o 
> . = ~~ 
nging from a fraction of an inch —— cross 1559 to 1565, It morrow” by J. L. Gregg and H. W 
1S inches in diameter Acquisi fell out of use long ago. Metal Gillett 4 selected bibliography of 
mn of the modern machinery of the statues, including that of molybdenum, a discussion of molyb 
ompson-Owens Corp., enables the Napoleon in the Palace Ven denum steel, and cast iron, and a col 
ite company to add to its line of dome at Paris, were cast in the lection of micrograp! ilso ure 
‘ t , . included Consideral \ ual tech- 
oducts. Arrangement of new equip- papal foundry. 
nical data on the subject of moly Ik 
emt at the Noite plant bas bees num are presented 
SRRRRARRARDAREOAAA - reTTT . —- —o pom 
h a 
STEEL CASTINGS ORDERS gts, PIG IRON j22 eo MALLEABLE CASTINGS ORDERS a 
| - DD i , yy X PRODLCTION AND PRICES i < Depe 
‘ ‘ ‘ " 
a . ra 
- . 0 g 
| = : : : 
| 5 ‘ = a 
- = 4 nee is = : ] 
| - tortie ne ; 4 \ = Y 
— = + — 6 = $ 
2 } PRODUCTION x & = 
= | Seale ot Lett = = 
| * 5 2 See — *' 
i | vara = NO. 2 BIRMINGHAM . 
Sicamw ays! Seale at Right » 
} 2 ‘ a - - 1}—____— Vv 12 “7 
ee | Me, \ ; > 
| 1930 “onl 932 1930 1931 2 | 1930 1931 1932 
t ‘eeeeent Li i LiL) vee htt Lis EOUCREC ERE CU CHEE EEEEEeeuEe Li Liti i Lit tit Litii is 
it Founpry—August, 1932 67 











> —_ <5 












Reg. U.S. Pat. Off. 





Distinctly Superior in 
Results and Economy 


Ve 


Made by an original and unique 
process, MOGUL is a_ perfect 
green sand bond for facings. It 
produces maximum strength 
but simultaneously gives natural 


vents in the sand, 


Our experienced and practical 
foundrymen can prove to your 
satisfaction MOGUL 


is all we 


claim for it. 
Ve 


Corn Propuctrs Rerininc Co. 
17 Battery Place, New York, N. Y. 


ma 














Auto Malleables 
Plumbing Goods 
Stove Burners 
Manifolds 

Pipe Fittings 
Vacuum Cleaners 
Condulets 
Carburetors 
Specialties 


Cores for the above castings are being 
made universally on our machines, result- 
ing in greatly increased production and 
better cores. 


We have a machine for your job. 
Your Correspondence Solicited 


Wm. Demmler & Bros. 


Kewanee, Illinois 
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